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Airco “D-B” Merger 


Provides Reduced Apparatus Prices 


|.) chem of Air Reduction and Davis-Bournonville appa- 


ratus factories, and sales and service organizations provides 
heretofore unattainable economies in the development, manu- 
facture, and distribution of oxyacetylene welding and cutting 
apparatus. 


As a Consequence, Reduced Prices of 


Standard Davis-Bournonville Welding 
and Cutting Torches Are Now in Effect 


““\D-B” apparatus has for years set a high standard for oxyacetylene 
equipment. It is now being manufactured, under the same mechanical 
supervision as before, with sales and service by the combined ‘“‘Airco’’— 
“D-B” organization, and marketed as 


“Airco - Davis - Bournonville Apparatus” 


“Airco’’ and “Airco-Davis-Bournonville’” stand for quality and com- 
pleteness in the oxyacetylene gas and equipment business in this country. 
Remember this when ready to buy. 


Air Reduction Sales Company 


Manufacturers of Airco Oxygen—Airco Acetylene—Airco and Airco-Davis- 
Bournonville Apparatus, Aceiylene Cenerators, Supplies and Specially Designed 
Equipment for Automatic Welding and Cutting—Nitrogen, Argon and Other 
Airco Atmospheric Gas Products. 


Controls the manufacture and sale of National Carbide. 
Home Office: 342 Madison Avenue, New York, N. Y. 


=) = 
AIRCO AVIS: 
== CHS 
Airco District Offices, Plants and Distributing Stations in 
Important Industrial Centers of the Country. 





Published Monthly by the Welding Engineer Publishing Co. Entered as Second Class Matter Jan. 20, 1916, at the Post Office at Chicago, Ill., Under 
the Act of March 3, 1879. ; 
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What Oxweld has 
done for others — 
Oxweld can do 











tells what oxwelding 
is doing —write for it 











Gentlemen, Be Seated! 


The oxwelder’s blowpipe has greatly simplified the making of metal 
furniture. Stronger, neater joints result from oxwelding in far less time 
and at far smaller cost. 


And so with hundreds of other fabricated articles—massive and minute. 
Wherever the oxwelding and cutting blowpipes are used in production 
they save time and money and improve products. 

Then, too, there is the enormous saving due to reclaiming worn and 
broken machinery by oxwelding—thereby avoiding the costly delays at- 
tendant on the replacement of broken parts. 


Why not call upon an Oxweld Service Engineer to help solve your prob- 
. lems of production and reclamation? A word will bring one of these 
experts to your door and there is no charge for such co-operation. 


Write for an illustrated book “Oxweld Can Do it!” 


OXWELD ACETYLENE COMPANY - Newark, N. J. » Chicago « San Francisco 
Sales Representatives in the Principal Cities of the World 


WORLD’S LARGEST MAKER OF EQUIPMENT FOR OXWELDING AND CUTTING METALS 
1274-22 
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UROX 


TRACE MARK 


REGISTERED 


APPARATUS AND SUPPLIES 





1311 EAST 52 ST. 
LOS ANGELES, CAL. 


ISS THIRD. ST. 
OAKLAND, CAL. 
362 PEIRPONT AVE. 
SALT LAKE CITY, UTAH 


597 BEAUFAIT ST. 
DETROIT, MICH. 
2920 FIRST AVE.,SO. 
SEATTLE, WASH. 


30350 HURON ST. 
DENVER, COLO. 




















REPRESENTATIVES THROUGHOUT 
THE UNITED STATES 
CANADA AND MEXICO 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to weldin g apparatus and 


supplies. “Ghe advertising section includes the iaiek manufactas ers 
PP g P 
of the Chiited States. 











ACETYLENE (Compressed im C)»linders) 


Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Linde Air Products Co. 

Universal Oxygen Co. 
Prest-O-Lite Co. 


ACETYLENE GENERATOR* 


Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine ‘‘o 
United States Welding Co. 


ALUMINUM FILLER RODS 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co 
Iron City Foundry Co. 
Davis-Bournonville Co 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Reni Sc aewuicy aan ce 
juperior cetylene Mac * 

— o t Co. 


Burdett gen 

Carbie Mfg. Co. 
Davie-Bournonville C 

The Im —— Mts. Co 


ALUMINUM SOLDER 
Air Reduction Sales ‘o. 


Burdett Oxy Co. 
Liberty Welding Co. 
ANNEALING FURNACES 
Buffalo Dental Mfg. Co 
General Electric Co. 


APRONS (Asbestos) 


Bye Shield Co 
meee ane Cutting & Welding ‘o. 


ASBESTOS GLOVES 
Air pesos yo Co. 
Chi Bye Shield Co 
Im Brass oo 
Universal Oxygen 
ASBESTOS SHEET PAPEK 
Alr Reduction Sales Co. 
Rurdett 
Carbic Mfg. Co. 7 
ville 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 

Nine years’ experience. 
Rochester Welding Works 


349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 











BLOW TO 
See “Torches” 
BOOKS (Relating to Welding) 


The Welding Enineer 
Blectric Arc Cutting & Weiding Co. 


(Acetylene) 


BRASS AND BRONZE FLUX 
gir Pesestion Seite Co. 


Burdett 

—“ Mfg. 
Davis-Bournonville Co. 
United States W Co. 
Oxweld Acetylene co 


Smith's ees i tacaruat 
Superior roman og Ae om 


BRASS SPELTER WIRE 
Taictinas daveen ts: Co. 
versal 
Torchweld Basipment Co 


BRAZING OUTFITS 
Alexander Milburn Co. 


Buftaie Dental Mix a 
Fidelity ‘Brass Co. 


Smith’s Inventions, Inc. 
superior Oxy-Acetylene Machine «: 
Torchweld Equipment Co. 


BRONZE FILLER RODS 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Are Cutting & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machins Ce 
Torchweld uipment Co. 
United States Weiding Co. 
Universal Oxygen Co. 
CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp 
CARBIDE (Calcium) 
Air Reduction Sales Co. 
American Carbolite Sales Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide saies Co. 


CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 


CARBON (Blocks, Paste, Ete.) 


National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 


CARBON REMOVING TORCHE® 
See ‘“‘Torches” 


AST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Atlas Foundry wo 
pardets gen Co. 
erman-Everett Fdy. Co. 
Cantte Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 


B. Dieden Co. 

Electric Are Welding & Cutting Co 
Davis-Bournonville Uo. 

Hauck Mfg. Co. 

International Oxygen Co. 

Modern Engin 


Co. 
North Buffalo Hardware Foundry. 
The Imperial Brass Mtx wv 


Co. 
John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 
Superior pe gag lag Machine ‘o 
Torchweld uipment Co. 
ane Corp. 


Transportation 

United States Welding Co 
COPPER FLUX 

Alr Reduction Sales Co. 

Carbic Mfg. Co. 

Imperial Brass Mfg. Co. 


CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co. 


CYLINDERS 
Wm. Wharton, Jr., & Co. 


ELECTRIC ARC WELDING OUTFITS 
Blectric Arc Welding & Cutting Co. 
Ge Electric Co, 


neral 
W. M. Price Co. 
Lincoln ; 


Westinghouse Bice. & Mts. Co. 
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SERVICE PLANTS 


Buffalo, N. Y. Minneapolis, Minn. 
846 Main St. 14 No. 9th St. 
Chicago, Ill. New York, N. Y. 


1522 Michigan Ave. 355 W. 57th St. 


Cleveland, Ohio 


Pittsburgh, Pa. 
6529 Euclid Ave. itts 


5102 Baum Blvd. 





Milwaukee, Wisconsin Over 500 Licensee Representations San Francisco, Calif- 
18 Martin St. Throughout the World. 116 Hyde St. 


L. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 


Beware of Imitators 


Home and Licensee Office: 
292 Halsey Street NEWARK, NEW JERSEY 


Repairs to Scored Cylinders by Lawrence 
Patented Process are permanent and guaranteed 
for the life of the motor. 


Shop licenses obtainable. Write for particu- 
lars and prices today, as someone may be ahead 
of you. 


Distributors of De Luxe Light Weight Gray 
Iron Pistons, Rebco and Hi-Speed Rings and 
Wrist Pins. 
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ELECTKODE HOLDERS 


Electric Are Welding & Cutting Co. 

General Electric Co 

Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
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wKINDING MACHINES 
N. A. Strand Co. 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 
HARDENING FURNACES 
Buffalo Denta! Mfz. Co. 


LYTIC OXYGEN AND HYDROGEN aenecal Mectrie Ge. 


ELECTROL 
GENERATING EQ 


Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 

FILLER RODS (Swedish iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co 
Rurdett Oxygen Co. 

Carbic Mfg. Co. 

Central Steel & Wire Co. 

Chicago Steel & Wire Co. 

Wm. — oy Sons 

B. Dieden 

Electric Arc Cutting & Welding Co. 
an Co 

Hauck M Co. 

Modern Engineering Co. 

The Imperiai Biase Mig. Co 
Oxweld Acetviene Co 

Page Stee! & Wire Co. 

fluperior cone -Acetylene Machine Co. 
Transportation Engineering Corp. 


FILLER RODS (Tobin Bronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Rierman-Kverett Fdy. Cv. 
Carbic Mfg. Co. 
Vavis-buu: nonville Co 
International Oxygen Co. 
The imperial Brass Mfg. Co 
Modern Engineering Co. 
vuxweid Acetyiene Co 

Stee 


Page & Wire Co. 
superior Uxy-Acetylene Machine Ce. 
uipment Co. 

United States Welding Co 


FILLER RODS (Vanadium Steel) 
Air Reduction Saies Co. 


Burdett 

Rierman-Everett dy. Co. 
Carbic Mfg. Co. 

Central Steel & Wire Co. 
Universal Oxygen Co. 
Wm, Cramp & Sons 
Davis-Bournoavilie Co. 


mal Oxygen Co. 
The Imperia! Brass ae. Co 
ng Acetyiene Co. 
Reid-Avery Co. 
Torchweid. Equipment Co. 


rma ay Cay Reser seee St pecking Ce. 
ted States Welding 


FIREPROOF PLASTIO 
National Carbon Co. 
U. 8. Welding Co. 

FLUE WELDERS (Electric) 
General Blectric Co. 


Alr Reduction Sales Co. 
Carbic Mfg. Co. 

imperial Brass Mfg. Co. 
Modern Engineering Cc. 
Smith's Inventiens, Inc. 


*tUKNACES (Annealing) 
Buffalo Dental Mfa. C 
Geist Mfg. Co. 
Genera! Electric Co. 
Hauck Mfg. Co. 


PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
—— Mfg. mo ute. ee. 
Modern Engineering Co. 

Superior Oxy-Acetyiene Machine Co. 


“AS BURNERS (Preheating) 
Alr Reduction Sales Co. 
Geist Mfg. Co. 
Superior Oxy-Acetylene Machine Co 
'iniversal Oxygen Co. 


GENERATORS (Oxygen or Hydrogen) 


Burdett Oxygen Co. 
International Oxygen Co. 


GLOVES (Welders Asbestes) 
Rurdett Oxygen Co. 
Carbic Mfg. Co. 
Chicago Kye Shield Co. 
Vavie-Buurnonvilie Co 
Flectric Are Cutting =. Welding Co 
International Oxygen Co -~ 


Imperial Brass Mfg. 
Torchweld Equipment Co. 


@O0GGLES 
Carbic Mfg. Co. 
Chicago Kye sniela Co 
Imperial Brass Mfg. Co. 
**adern Engineering Co 
Quasi-Arc Weldtrode Co. 
eee Engineering Corp. 


-——- 


Carbic Mfg. 

pe ae i Co. 
International Oxygen Co. 
er Brass Mfg. Co. 

K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
superior Oxy-Acetylene Machine e 
Torchweld uipment 
United States Welcing Co. 
HOSK UNIONS 

Air Reduction Sales Co. 
Bastian ee Co. 


Carbic Mfg. 
Fideiity _ ss Mts. Co. 
kK-U Welding & Cutting Co. 
Hauck Mfg. Co. 
Imperial Boose Mfg. Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxv-Acetylene Machine Co. 
Torchweld Equipment Co. 
HYDROGEN 
Burdett Uxygen 

Gas Products sepieenaton 
International Oxygen Co. 


Co, 

International Oxygen Co. 

Universal Oxygen Co. 
KEROSENE Ny oy. he TORCHES 

ai Reduction Sai 

Carbic Mfg. Co. 

Geist Mfg. Co. 

tlauch mig. Co. 

The Imperial Brass Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

vxweid Acetylene Lo. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 

Air Reduction Sales Co. 


rdett Oxy Co. 
The Haastian-Bleasing Co 


Superior Ox or ~ Sy Machine Ce 
Torchweld uipment Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 


ULL BURNEKS (Preneating) 

Air Reductio> Sales Co. 

Carbic Mfg. Co. 

Geist Mfg. Co. 

The imperia: Brass Mfg. Co. 

Modern Engineering Co. 

Uxweld Acetylene Co 

Superior Oxy-Acetylene Machine Co 
OXY-ACETYLENE CUTTING MACHINES 

Davis-Bournonville Co. 


OAYGEN See oe im Cylinders, 
Air Red 


uccion Sal 
Burdett Oxygen =>. 
Compressed Gas Corporation. 
‘tas Preuducts ass’n. 
international Oxygen Co. 
The lLinde Air abun Co 
swift & Co. 
VUXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


Burdett Oxygen Co. j 
Gas Products Assn. 
International Oxygen Co. 
Universal Oxygen Co. 
PREHEATING FURNACES (Artificial or 
Geist Mfg. Co. 
Natural Gas and Oi! Fuel) 
Imperial Brass Mfg. Co. . 
PRESSURE GAUGES 


Air Reduction Sales Co. 

Bastian & Blessing Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Da vie-Bournonville Co 
"Fidelity Brass Mfg. Co. 

Hauck Mfg. Co. 

International Oxygen Co. 

The Imperta! Brass Mfg. Co 

Metals Welding Co. 

Modern Engineering Co. 

Oxweld A-vetylene Co. 

Smith's Inventions, Inc. 

° ae 4 Dasaeseweue Machine ©o 

Torch wel ‘rau t Co 

Tnited States siding Co 
KEGULATING VALVE (Acetyiene: 

Air Reduction Sales Co. 

The Rastian-Blessing Co 

Rurdett Oxygen Co. 

Carbic Mfg. Co. 

Davis-Beurnonvitle Co 





Federal Brass Works 

Hauck Mfm uc: 

Fidelity Brass Mfg. Co. 
international Oxygen Co. 

The Imperial Brass Mfg Co 
K-G Welding & Cutting Co. 
Metals Welding Co. 

Modern Engineering Co. 

uxweld Acetyiene Co. 

Smith’s Inventions, Inc. 
Superior Oxy-Acetyiene Machine ©. 
Torchweid ufpment Co. 
United States Welding ©o. 

REGULATING VALVES (Hydrogen) 

Air Reduction Sales Co. 

The Bastian-Biessing Co. 

Rurdett Oxygen Co. 

Federal Brass Works 

Fidelity Brass Mfg. Co. 
International Oxygen Cu. 

The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 

Modern Engineering Co. 

K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machin« 
Smith's Inventions, Inc 
Torchweld Equipment Co. 


REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
Tne 5, Tag Co. 
Carbic Mfg. Ce. 
Federal Brass Works 
Imperial Brass Mfg. Co. 
Smith's Inventions, Inc. 
SAND BLAST 
Transportation Engineering Corp 


SCORED CYLINDERS 
L. Lawrence & Co. 


SEAM WELDERS (Electric) 
General Electric Co. 


SOLDERS 
Liberty Welding Cc. 
TORCHES (Oxy-Acetyl 
Ces xy ylene Welding and 


Air Reduction Sales Co. 
‘The Bastian-Blessing Co. 
Carbic 


Burdett Oxyge in Co. 
Davie-Bourseavilie Co. 
Federal Brass b gg I 
— Brass Mfg. C 
Compressed Gas Cerperation 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Modern Engineering Co. 
Ciwald Acetylene Co. 
-O-Lite Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld uilpment Co. 
United States Welding Co. 


Sa (Oxy-Hydrogen Welding and 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 





uarters for Weldiny 


Best Equipped 
Plant in the Stete: agg 


Southern Welding & Machine Co. 


212-14 College Street 
San Antonio, Texas 


Texas H 
and Cutting. 





Burdett Oxygen “o 
Compressed Gas Corporation. 
Seactiee eane cae &: 


ngin 
Uxweld Acetylene C 
or = lene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Weiding Co. 


TANK CONNECTIONS (Oxygen and Are 
Adaptors 


lene 

am Reduction a 8 . 
pressed Gas rporat on. 

Fidelity Brass Mfg. Co. 
yeebeeaioonal Uxy«en Co. 

Metals Welding Co. 

Smith's Inventions, Inc. 

cetylene Machine Co 


Superior Oxy-A 
The ry Brass ty. Co. 
Torchweld t 


RCHES (Acetylene Proheating) 
Weldit Company. 


TURCHES (Gasoline and Kerosene Prene! 


) 
ate etnettien Sales Co. 
Dental Mfg. Co. 
Carbic Mfg. Co. 
The tmyerte' Brass Mie. Ce 


~~ we 
- -_— 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
31% in. x 2 in. (Lump) 
2 inn x % in. (Egg) 
1%in.x % in. (Nut) 
Y% in. x 1/12 in: (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, IIl. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 

Birmingham .......++..+-+ 1916 Morris Ave. 

Mobile... cccceveccces 16 . Commerce 8t. 

Montgomery........-+.-.- 14 N. Perry St. 
ARIZONA 

Phoemix....-+esseseee 42 8S. Central Ave. 
ARKANSA 

Fe. Sunlt®i. «. +cdaseneese’ 123 S. Ninth St. 

CALIFORNIA ° 

FYO@GBO.. .ccccccstecssccceseces 932 H St. 

Los Angeles > ev ebeaes ches 639 Gibbon St. 

SACTAMONUC, 2.00 cd csccccscesesac 217 O 8t. 

Bam DIeGO<icccsscccs Seventh and J Sts. 

San Francisco...........--- Balfour Bldg. 
COLORADO 

Denver...... Nineteenth and Wazee Sts. 

CONNECTICUT 
Hartford... .ioctehsnyss 412 Trumbull St. 
DISTRICT OF COLUMBIA 

Washington........ 601 Second St., N. E. 
FLORIDA 

JAORSOBVILE. «0 dcdemsscosecs 13 Cedar St. 

Tampa. .....e+.+200+++++-805 Tampa 8t. 
GEORGIA 

Atlante... o00csseeeere venn P. O. Box 1594 


Savannah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 


ILLINOIS 
Chicago..... 122 So. Michigan poles ard 
Deve srs ss saanae s+seee--611 Oak Bt. 
Decetul: .0-sccosnn -133 W. William 8t. 
Bast Ot. Weald. ich ve vive cd 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315°8. Granite St., P. O. Box 747 


Monmouth........... 124 E. Archer Ave. 
Pesetlis. «sas de ecenen 100-110 Edmund St. 
Phones Main 700-701, Interstate 7000 
Quincy...... 313 Delaware St., Phone 220 
Sprimgfield......... -1801 Washington St. 


Streatet.. ...cchsaeewss 702 East Elm St. 





UNION CARBIDE 


INDIANA 
Bvansville....ccccccceses 1601 Illinois St. 
Fort Wayne.........+ss:- 2216 Broadway 
Indianapolis. ..... 110-112 S. Alabama S8t.. 


Phones Bell-Main 2410, 


Independent 27-474 
Terre Haute..........- $21 Wabash Ave. 
IOWA 
EC 118 Harrison St. 
Des Moines..... ....Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave, at 16th St. 
Ottumwa.....207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Waterloo.......... 1209 East Fourth St. 
KANSAS 
PURGRRUGR Ss 60s ce cou swes 109 W. Third 8t. 
ee 154 N. Fifth St. 
Wichita....Douglas and ners Aves. 
P. O. Box 
KE NTUCKY. 
ATOM cccccecscccceces eecces eocesee 
| a 126 5. Main St. 


Middlesboro.......1701 Cumberland Ave. 
LOUISIANA 
New Orleans...... .4124 Toulouse St. 


MAINE 
| ee ee 11 Exchange St. 
MARYLAND 
RONG, on «0:0 9 0 ke 19 E. Lombard 8t. 


Cumberland....53 Third Nat’l Bk. Bldg. 
Salisbury...Mill St., Opp. Fulton Station 
MASSACHUSETTS 


Sueinetele .....sceveseneeaun Napier St. 
We coi ccccecnducnan 15 Federal St. 
MICHIGAN 
Detroit...... Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock........ First Nat'l Bank Bldg. 
fron Mountain...... A Stephenson Ave. 
oo ars? a South Water Sr. 
Muskegon... 3 W. Western Ave. 
Saginaw..... 1830- “eee N. Michigan Ave. 
Sault Ste. Marie.......... Coscesececeess 
MINNESOTA 
Minneapolis.......--.«ss« 834 N. First St. 


Phones Nicollet 7121, 
Tri City- Actes 38634 


eis rr 13 Chestnut St. 
Wississierr 
Vicksburg .....-vee2s 1312 Washington St. 
MISSOURI 
Kanes City... .scoos 1422 St. Louis Ave. 
a! 920 Sixth St., Sta. ‘‘A.” 
i aa (See East St. Louis, Til.) 
NEBRASKA 
QueRR. 0 te + ub vcaeeen 1007-9-11 Jones St. 
Union Sta, oO. 


NEW JERSEY 


Co oiso6 veens West and Clinton Sts. 

Newark.......+-.. 251-55 Ridgewood Ave. 
NEW YORK 4 

SEES - ib me cee ceukane -108 Third Ave, 


ERB RORRIOR.......ccceeseene 21 Jarvis St. 
Phones Long Distance 467, 
York State 210, Bell 2460 


DUPED doe cuvecevcembha 1336 poneeee St. 
Geneva...... Exchange St. & R. R. Place 
Hurleyville e sha wer ean evedeee 
CN eee ee 11 ‘New York Ave. 
Kingston..... O'Neil St.. Near Broadway 
Niagara Falis ......... oseses 
POmnenete........cscnsebenae ‘Smith ‘st. 
_and N. Y., N. H. & H. R. R. Tracks 
CR Caos oa6c s ocsonen +++» 135 Hotel St. 


Watertown... -++» 488 Court St. 


Wee 6 osc beeen eee 22-23 Main St. 
NORTH CAROLINA 
CUOSTORES. 2... os ccceceeee 205 W. First St. 
WROINBtON. «oi cvccssdene 13 N. Front St. 
LOE Se: P. O, Box 14° 
NORTH DAKOTA 
re Fifth St. and Second Ave. 
OHIO 
ACDORG. 60.08 620008 Factory and Moore Sts. 
Cantom...s-. 618 Mulberry Road, 8. E. 
Cincinnati..67 Plum 8t., Phone Main 6382 
Cleveland........ 601 The Citizens’ Bidg. 
eee ....810 Dublin Ave. 
er 812-828 E, First St. 
RUS 805 bch occ ccegsas 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-348 N, Seventh St. 
Bn tcbe0dceccavedenan 414 8S. Erie St. 
Youngstown...... Jones and Brittain Sts. 
ye ere Main and 2nd Sts. 
OKLAHOMA 


McAlester.>....++scerecseed N, Main St. 
CORR OUOE s é.0-0 ca nceosn 4 West Park Place 


WEES picweleneceskae 1-11 N. Boulder 8t. 
ene 
ng EET eee 15th and Hoyt Sts. 
PENNSY LVANIA 
EOP ere eee 359 Beaver St. 
DuBois....Weber Ave. and Franklin St. 
Bast Greensburg..Clark and George Sts. 
DL ctacbedescencecce 1426 Chestnut St. 
ee eee 25 8S. Tenth S. 


Johnstown, Messenger St. and B, & O. RB.R. 

Pittsburgh .......++seeee08 pevees 
‘cei 1202 Chamber of Commerce Bldg. 

Pottsville....Railroad and Sanderson St. 


Scranton........ Penn Ave. and Vine 8t. 
Shamokin......... Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 
TENNESSEE 
Chattanooga . osee 

...627 Volunteer State Insurance Bldg. 


Knoxville.......... 426 West Depot Ave. 

SS. 5 0+ 0.0 vc waa 671 South Main St. 

Nashville........ PR iad Broadway 
CXAS 

as ais ed ont Wood and Market Sts. 


El Paso..First and Kansas ore Phone 50 
See 


.Baker and Cedar Sts., P. O. "Box i214 
San Antonio..............115 Medina St. 


Waco..Thirteenth & Mary Sts., Phone 23 
UTAH 
Salt Lake City..108 W. Second South 8t. 


VIRGINIA 
Lynchburg........+. 1324 Commerce 8t. 
OS Pear, 518 Front St. 
Richmond...........+ 8th and Cary Sts. 

WEST VIRGINI A 
ear er ype ee 195 Roanoke St. 
Charleston. .Broad St. and K. & M. R. 
Elkins....... Railroad Ave. and First St. 
a | errr “a 
Huntington. ..Seventh Ave. ‘k ‘Bighth st. 
Morgantown...... 178 Clay S8t., Phone 20 
Wheeling........ 48rd and McCulloch St. 

WASHING N 
Seattle........ 508 Westiake Ave., North 
Spokane..162 So. Post St.. Phone Riv-96 

WISCONSIN 
oO, . eee ee Front and King Sts. 
Madison.......... 518-19 Williamson 8t, 
Milwaukee..........+. - 120 Jefferson &t. 


IS EASILY OBTAINABLE EVERYWHERE 


-~1 
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Oel€lALSL 
Welding Rods 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 





Fall particulars, prices and samples on request. 


Manufactured by 


CHICAGO STEEL & WIRE CoO. 


103rd Street & Torrence Avenue, Chicago, III. 

















Gauck Mfg. Co. 
{International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 
— | ag ety son Co. 

ret ae Oxy-Acetylene qunctins Co. 
United States Welding C 
Westinghouse Electric s Mfg. Co 
Burdett Oxygen Co. 
Davie-Bournonvilie Co 
International Oxygen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 
ate yee Inc. 

perior -Acet ore. ww 
The Imperial Brase M = - 
Torchweld Sectounent- oe. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Burdett Oxygen Co. 
Davis-Burnonvilie Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

buperior Oxy-Acetylene Machine Co 
Torechweld Equipment Co. 

United States Welding Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


.Front Cover 


Air Reduction Sales Co.... : 
American Carbolite Sales igs cet caine 
po Yep ET ea 


Bastian-Blessing Co., .ae.............. 
Bierman-Everett Fdy. Co. 

The Buckeye Welding & Sup. Co. 
Buffalo Dental Mfg. Co................:.. 
Sees ey GO. holes bk ccs owe over wafer 6 4 


Ce I no eh amd dene oe eenees cen 
Central Steel & Wire Co..... ere ape 
Chicago Bye Shield Co..............ss--- 
Chicago Steel & Wire Go.................4. 
Commercial Acetylene Supply Co.......... 
Compressed Gas Corporation:...... teneku 
Wm. Cramp & Sons............ hn oe ae 


E 
Blectric Arc Welding & ( naming CB. s eau 
Everstay Sales Co......... 


Federal Brass Works. 
Gas Tank Recharsing > ae 

ist Mfe. Co... 

neral Blectric Co...... vay ot 
Gas Products Assn. ere a KRESS 


VALVES (For Oxygen Cylinders) 


Air Reduction Sales Co. 
Burdett Mfg. Co. 
International Oxygen Co. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co 
Genera! Electric Co 
Lincoln Elec. Co. 

Quasi-Are Weldtrode “o. 
W. M. Price Co. 
Westinghouse Elec. Mfg. Co. 


WELDERS’ GLOVES 
Air Sotesien vane Co. 
Carbic Mfg. 
Chhago ys “Shiela Co 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
portation Engineering Corp. 
WELDERS’ GOGGLES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co 
International Oxygen Co. 
Modern Engineering Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 
WELDERS MASKS 
Chicago Eye Shield Co. 


H 
Hauck Manufacturing Co........... ieunree 
I 
Imperial Brass Mfg. Co........ ; : 50 
International Oxygen Co.......-.....65565 
K 
K-G Welding & Cutting Co................ 43 
L 
Linde Air Products Co.............-...... 16 
Lincoln Blectriec Co............- uk G54 ck ae 
a ee BS I re 
M 
Metals Welding Co............ ERT Ee. ._ 
Morey Flux & Chemical Co................ 54 
Modern Engineering Co.............. Pes oe 
pe ge See errr rer rie ee 47 


N 
National Carbon Co...........-.. Pi Pa, 
North Buffalo Hardware Foundry......... 50 


Oxweld Acetylene Co ae ie A Le bented 2 
ee ee ee 39 
The Prest-O-Lite Co., Inc................ 31 
W. Montelius Price —— oP Fo eee ere FY 

Quasi-Are Weldtrode Co...........-....... 48 


Electric Are Welding and Cutting Co 
General Electric Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Atlas Foundry Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Managanese Steel Forge Co. 
Metals Welding Co. 
Modern Engineering Co. 
North Buffalo Hardware Foundry. 
Oxweld Acetylene Co. . 
Page Steel & Wire Co 4 
Quasi-Are Weldtrode Co. ? 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torehweld Equipment Co. 
Transportation Engineering Corp. 
WELDING ROD HOLDERS 
. Sorensen. 
WIRE AND CABLE (Asbestos Insulated q 
Central Steel & Wire Co. ). 
D. & W. Fuse Works, Genera! Electr 


a eg a rere 
Rochester Welding Works.... 
Roebling, John A., Sons Co..... 


C. GD oF ic Ee = 0 hwo pee : 
Superior Oxy-Acetylene Machine © 
Southern Welding Machine Co.... 
Shawinigan Products Corporation 

Smith's Inventions, Inc............ 
Standard Carbide Sales Co., Inc.. 


Swift OD SEE a eee 


Torchweld Equipment Co........ 
Transportation Engineering Corp 


U ‘ 

Ue Carbide Sales Co. Bes. a 
S. Gauge CO... .26.......--... ‘ ‘ 

United States Welding . a ¥ 

w a 

Weldit Company ............. Sue 

Westinghouse Elec. Mfg. Co..... a 


Wm. Wharton, Jr., & Co., Inc.... 
Wodack Electric Tooi Corporation. 3 



















THE WELDING ENGINEER 


goumprelay |S 


Car load lots, 
Truck loads, or 
Single Cylinders 


Whatever your Acetylene Gas requirements may be, 
let us quote you. Outline your gas consumption 
and our prices will be promptly furnished. 


Do you understand our free 
loan cylinder plan? If not, 
we are glad to explain. 


Supplied in the following sized cylinders: 


10 in. x 30 in. size - 125 cu. ft. capacity 
ooo - 225. Tote, 
i 2a" - 273 “SV Rese 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 
Atlanta, Ga. Boston, Mass. Toronto, Ont. 


East Deerfield, Mass. Los Angeles, Calif. Aurora, I'l. 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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“Quality 


Protects 
Profits” 





























Reg. U. S. Pat. Off. 


Non-Flash Apparatus 


Unequaled 
Records for Success and 
Size of Installations! 








The high standing TORCHWELD en- 
joys in the iron, steel and metal working 
industries has been earned—only as 
such things can be earned—by giving 
downright good value! 


TORCHWELD patented construction 
provides many advantages, invaluable 
to the welding and cutting of metals. 





Equal Gas Pressures for Welding, 
and lower pressures than usual 
for cutting. 


Equal Consumption of Oxygen and 
Acetylene for welding. 


Freedom from flash-backs—regard- 
less of the size of the welding or 
cutting job, — gases properly 
mixed beyond heat radius of the 

work. 


Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all per- 
manent joints are brazed. Heavy duty 
welding tips are machined from solid bar 
copper stock, and are sufficiently heavy to 
make them sturdy, long wearing, and free 
from seating troubles. TORCHWELD 
torches are as well balanced as the beam on 
a scale; they do not tire the operator. 











A comparison of qualities and prices will reveal 
values you will eventually require and demand 
in torches, regulators, and general welding and 
culting equipment. 


Buy Torchweld Now! 
Torchweld Equipment Company 


Fulton and Carpenter Sts., Chicago, Ill. 









ENGINEER 





Analyze Your Purchase 


Apply the “Acid Test’ and 
ascertain whether you are getting 











W HEN contracting for or purchasing oxygen, . 
stipulate that it must measure up to a cert 
standard? You should insist that it test 99% pu 
higher. lf you wish to economize, have a che: 
analyze the oxygen you are using. Give it th 
degree, and if you are not then convinced that « 
trolytic oxygen is the best you can buy, call 
representative from one of the electrolytic 
listed below, and let him help you; for there is 1 
to the buying of oxygen than just the price. \W'! 
the final results are tabulated, you will agre: 


clectrolytic oxygen assays 


CALIFORNIA 


California Compressed Gas Co., 
Los Angeles 

California Compressed Gas Co., 
Oakland 


COLORADO 
Colorado Compressed Gas Co., 
Denver 

GEORGIA 
Standard Gas Products Co., At- 
lanta 

ILLINOIS 


Acme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen ©o., 
Chicago 
Electrox Co., Peoria 
National Oxygen Co., Chicago 
Swift & Co., Chicago 
INDIANA 
{ndiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 
10WA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 
Kentucky Oxygen & Hydrogen Co., 
Louisville 
MANITOBA 
Auto-Lite Gas Co., Lid., Winnipeg 


MICHIGAN 


Burdett Oxygen Co. of Detroit, De- 
troit 

Michigan Ox-Hydric Co., Musk 

National Oxygen & Machinery Co., 


Detroit 
MINNESOTA 
Commercial Gas Co., Minneapolis 
MISSOURI 


Kansas City Oxygen Gas Co., 
Kansas City (two plants in 
Kansas City) 

St. Louis Oxygen Co., St. Louis 


100%. 


MONTANA 
Mountaineer Welders’ Supp! 


Butte 
NEBRASKA 
The Balbach Co., Omaha 
OHIO 
Clark: Chemical Co., Wicklif 
Ohio Evectrolytic Oxygen Co., ( 
cinnati 
OKLAHOMA 
Burdett Oxygen Co. of Oklahor 
Oklahoma City 
OREGON 


Portland Oxygen & Hydrog: 
Portland 


PENNSYLVANIA 


Burdett Oxygen Co., Philad 
(plants at Chester and N 
town) 

Burdett Oxygen & Hydrogen | 
Pittsburgh, Pa. 

National Oxygen, Erie 


TENNESSEE 
Burdett Oxygen Co., Chattanoog 
TEXAS 
Burdett Oxygen Co. of Texas, ! 
Worth 
Magnolia Gas Products €o.. A 


ton 
UTAH 
Utah Compressed Gas ( $ 
Lake Cit 


‘ity 
Whitmore Oxygen Co., Salt la 


City 
WASHINGTON 
Washington Compressed Gas ‘ 


Seattle 
WISCONSIN 
Universal Oxygen Co., Sheboyca 
Wiscons 


jin Oxygen & Hydrogen | 
Kenosha 


BRITISH COLUMBIA 


Compressed Gas Co., Ltd., \ 
couver 


Gas Products Association 
801 Marquette Building - - CHICAGO 


| 
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You are familiar with welding—you use it every day, but are you really keep- - 
ing up with the wonderful strides welding has made in the last few years? 


Do you realize that practically everything in the way of fabricating can now be 


done by electric arc welding in better shape and at lower cost than by old 
methods ? 


Do you know that electric arc welders are being sold in good numbers every 


week when sales of other machinery and apparatus are at the lowest ebb in 
years? 


Call in a Lincoln Welding Engineer, talk over your problems with him and 
let him help you to keep up with the welding game. 


nu» sama uw. 4he Lincoln Electric Co. 


coln Motor operated 
over 3 years under 


water without dam- General Offices and Factory, Cleveland, O. 
age. The Lincoln Electric Co. of Canada, Ltd., Toronto, Montreal 


BRANCH OFFICES: 
New York City Detroit 
Buffalo Columbus 
Cincinnati Pittsburgh 
Chicago Philadelphia 


Boston 
Charlotte, N. C. 
Minneapolis 
London, England 


Agencies in other Principal Cities 
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_ WELDING RODS 


» Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 


ELEN LANL CLERIC E Yb gh LBB GR oP I a Yo ott on pe 













for high-fire Brazing and Oxy-Acetylene A strong weld of fine close grain and exceed 

Welding of Malleable Iron or Bronze and ingly tough texture is always the result where 
i Brass castings assure a faultless, flawless job. Cramp’s Welding Rods are usesd. 
7 This is another example of the “Cramp” stand- We can also furnish Welding Rods of Cramp’s 
' ard of quality. This scientifically perfected Cast Iron, Cramp’s Copper Covered Iron, 
: metal is the result of long years of experience. Cramp’s Vanadium Steel, Cramp’s Drawn 
é Its fine physical properties make it especially Aluminum, Cramp’s Cast Aluminum, Cramp’s 
rat suitable for welding purposes. American Iron and Soft Brass Brazing Wire. 
ie 








| We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 


= >: 
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SHAWINIGAN PRODUCTS CORPORATION Sowmuansr 
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No. 8-G for Natural Gas, $8.00 


LOOK 


The two most essential points in welding 
. 
are: 


FIRST: The use of a proper sized oxy- 


acetylene flame. 


SECOND: The saving of gas by preheat- 


ing your work for the oxy-acetylene flame. 


The first is under your control in the use 
of the oxy-acetylene apparatus you have 
selected. 


The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 


We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 


Our catalog “B. X." free for the asking, 
contains full description and prices. WANT 
ONE? 


Buffalo Dental Manufacturing Co. 
Buffalo, N. Y., U.S. A. 
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Ke MULTI-SEAT REGULATORS 
<tc have four seats instead of one, 
but cost no more. 

Write for prices and start to reduce your costs 
— NOW. 








Modern‘Engineering Company 
23rd and Walnut Streets - - St. Louis, U.S. A. 


Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 








Improve 
Your 
Torches 
By Using 
. ‘F ed eral’ ? 


Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 











Wanamaker Coated Electrodes 


FOR 


ARC WELDING 


TT i hil cart 


A 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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Six Torches for 


the Price of One 


With Smith's No. 6 Torch you have 
as many different length torches as 
you have tip assemblies and double 
that number by using the 9 in. fluted 
brass extension. 


Each individual tip assembly has its 
own individual mixing nozzle, the cor- 
rect size for that tip. The hole in the 
tip end is the same diameter through- 
out which permits tip end to be dressed 
off without changing the size or qual- 
ity of the flame. 


The ideal torch uses an equal amount 
of both gasses under equal pressure. 


Smith’s No. 6 is it 
Write Dept. B 


Exclusive SM ITH 3 Welding and 


Manufacturers Cutting 
of INVENTIONS Equipment 
INCORPORATED 


Minneapolis, Minn. 


Distributors 


Campbell Iron Co., St. Louis; Mo. 
Electric Appliance Co., ay Til. 
Omaha Welding Co., Omaha, Nebr. 
Omaha Baum Iron Co., Omaha. 
Bonniwell Calvin Iron Co., Kansas City, Mo. 
Holter Hdwe. Co., Spokane, Wash. 

ames Supply Co., mestaseoge. Tenn. 

ig Three Welding & wip. Co., Ft. Worth, Tex.’ 
Williams Hdwe. Co., Minneapolis, Minn. 
Fn sone, = .. oe Ce, Denver, Colo. 

oung ann Supp o., Birmingham, Ala. 
Taylor Parker Co., Norfolic, Va. ; 
Motor Mercantile Co., Salt Lake City, Utah. 
Seattle Oxygen Co., Seattle, Wash. — 
Waterhouse & Lester Co., San Francisco, Calif. 

Los Angeles, ., Portland, Ore. 
Motor Ye} Co., Wichita, Kans. 
saath ee nevaatne Go: ase 

u upp. ’ 

Mine & Smelter S «i Co., Salt Lake City, Utah. 
Hippee-States Co., s Moines, Iowa. 
Sioux City Iron Co., Sioux City, Iowa. 
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HELP! 
More Heat Quick ! 

















Every busy welder needs more heat fo; a 
few minutes on many a job—our 


Acetylene Torch 


works on 5 Ibs. gas pressure, draws in free air. P: 
very hot heat at low cost. Just the thing for 
places—will not smother out--simple in construc 
Price $10.00—use it 30 days. If not wanted, ret 
and get your money. 


Become acquainted with a handy tool. 


WELDIT CO. 


510 New Jersey Ave. N. W. 


Washington, D. C. 























AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dushan 
167 Pages Price $1.50 Fully Illustrated 
This is the only complete book on the “Why” and “How” of Welding 


Explains in a dimple manner apparatus to be used, its care, and how to con 
struct necessary shop equipment. Proceeds then to the actual welding of al! 


neipie ‘Atami 
Gives principles never to be forgotten. um, cast iron, steel, copper, 





brass, bronze and :malieable iron are fully treated, as well as a clear expians- 
tion of the »manner to burn the carbon out of the combustion head. 

Automobile Garage and Service Stations, Blacksmiths and Machine 

Shops, as well as using the oxy-acetylene flame, wil! find this book 

of the utmost gince the perplexing problems arising when meta! |» bested 

to a melting point are fully explained and the proper metiiods to overcome them 
’ CONTENTS 

CHAPTER 1.—APPARATUS or Boss Welanng—Preheating the Case 

= —Gas Preheating Flame— One Side or 

Oxygen of Oxygen Both—Collapse of Weld— Broken Hear- 

Cylinder—A Generation—Care ings—Direction of Welding—Sbrinkage 

of Generator— are of Cracks— Missing Parte—F inishing— 

Regulator — Regulators — Die Moulded Castings—Body—Other 
Gauges—Care of Gauges—Welding Parts. 

of _ Welding CHAPTER V.—STEEL 


Welding Knowledge—What the 


CHAPTER I1.—SHOP UIPMENT Flame Does to Steel—The Welding 
TIAL PROCEDURE Rod—Simple Welding—Position 

Saentiog elding Ta- Fiame—Reinforcing the Weld—Frame 
ble— Location Ww Ourfit— We Lengthening the Chassis— 


Start elding djust- Tube Worn Parte—Gear 
wy | ‘Flame Principle of Weld- Weldin@—Case Hardening — List 


ing—General wads Knowledge— Metal Welding—Gasoline Tank— 
} Ar Bd and of wae Adjacent Oy a ggame 
VI.—MALLEABLE IRON 

R, BRASS, BRONZE 
Fl How to Detect seeteable al 
Holes—Lug Brazing Malleable lron—Rear lous 
As | od gine gage eed the Braze—Brazins 
oe Tube to eng —Saiding Up Worn 
* Parte—Copper—. and Bronse— 
Silver 


Parts—F ily Wheels—Piston: —Crank GHAPTER 'Vii.—CARBON BURBN- 





Cases — Babbitted — Valve ING AND OTHER USES OF OXY- 
Guides— Preserving -Concia- GEN AND ACETYLENE. 
sion of Cast Iron. Principie of Carbon Burning 


Method of Operation—Lead Bumins— 


Pag Roe . Pud- — Hardening— Heating 
aration of the Pn ae eae ; 

< ate Rod— CHAPTER VIII.—HOW TO FIGURE 
Lp =a COST OF WELDING. 

Oxygen Consumption—Dissolred 


Without Taking Out the Acetylene Torch Con 
Consumption—Tor weal 


Cola sumption Test hi Generator 
—Wrong Method of Setting Up—Lug pe ne nd_-Conelusion 


Sent 608 So. Dearbors St. 
paid on merry fy 4 WELDING ENGINEER CHICAGO ILLINOIS 
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Burns Brighter 


THE WELDING ENGINEER 


Lasts Longer 


Lowered Building Costs 


Depend on just such efficiency measures as the 
use of Standard Carbide bywelders and cutters 


; ae \ ON TRACTORS realize that this 
ma) is a time when estimates must 


one is clamoring for lowered 
Sie costs, and every job is going to 
the contractor who can make a low bid 
and can guarantee a first-class job. 


Efficiency—-that well-worn word, is the 
answer. Efficient workmen, efficient 
tools, efficient materials. 


Standard Carbide is the Efficient 
Carbide. By comparison with 
other carbides, it burns with a 
brighter, hotter flame and lasts 
longer. 


Cutters and welders who take pride in their 
work have found out for themselves the advan- 
tages of Standard Carbide, the pure, clean carbide 


that comes in blue steel, moisture-proof drums. 


Standard Carbide comes in only one grade 


the best. It will cut down your costs—try it 





Aiways packed in 
blue steel drums. 


Standard Carbide Sales Co., Inc. 


Western Office 


Main Office 
447 Conway Building, Chicago, III. 15 West 37th St., New York City 
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Consider 3 Distinct Features of the Linde Valve 
Which Are of Value to the User 


EASE OF OPERATION 


Friction is reduced to a minimum. Valves are opened and closed with an easy turning 
hand wheel. No wrenches are necessary. 


MAIN SEAT GAS TIGHT 


The needle point main seat insures receipt of cylinders with contents intact. Between jobs 
it prevents wastage. The slight wear from use is automatically taken up. The seat renews 


itself with use. NO STEM LEAKS 


Free passage of gas is obtained when the valve is opened wide. The back seat thus made 
prevents leakage around the stem while cylinder is used. Gas pressure merely makes the 
seat more secure. 

This is an example of LINDE Engineering applied to oxygen distribution. It is the 
result of tests of all types of valves and valve construction. These tests included repeated 
opening and closing of each type under actual batetentie conditions far beyond the most 
severe service demand. 

The LINDE Valve is typical of the high inert of service which have made LINDE 
Oxygen the choice of thousands of discriminating oxygen users the country over. . The 
nearest District Sales Office will gladly furnish you with complete information as to LINDE 
prices and sales plans. 


For Your Convenience—Distributing Stations at every important industrial center. 
At Your Service—District Sales Offices in these cities: 


ATLANTA BOSTON BUFFALO CHICAGO 
CLEVELAND DALLAS DETROIT MILWAUKEE 
NEW YORK PHILADELPHIA PITTSBURGH ST. LOUIS 


SAN FRANCISCO 


THE LINDE AIR PRODUCTS COMPANY 


Carbide and Carbon Building, 30 East 42nd Street, New York 
BALFOUR BUILDING, SAN FRANCISCO 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 


3885-22 
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EFFICIENCY OF MACHINE CUTTING 


Cutting With the Oxy-Acetylene Torch Can Be Made to Ap- 


proach Very Closely the Maximum Theoretical Efficiency 


By Fred J. Maeurert 


\ bringing before you these photographs of very unusual ma- 
| various 


chine cutting operations, by the 
particularly call your attention to four essentials of cutting 


types of machines, 
that can be obtained only by taking away the human element and 
ibstituting electric power for motion and mechanical means for 
holding the torch; these four things are—low oxygen consum- 
ion, speed of cutting, accuracy and smoothness of cut. 


Of the four, the consumption of oxygen is by far the most 
important, as engineers and plant managers are always on the 
watch for information that will enable their operators to cut 


down oxygen consumption without cutting down production. It 
as been proven time and time again that it can be easily done 
the heads of departments would compel their operators to 


follow the instruction sent out by the manufacturers of equip- 


ment with each torch, 


Each size tip is so drilled that it oper 





Fig. 1—One Circle Being Cut and Others Laid 
Out for Cutting. 


Fig. 2—Circles 31 in. 





ates at its highest heat efficiency if the pressures are used as 
prescribed, For each thickness of metal to be cut they tell you 
what size tip and pressure to use and also tell you at what speed 
the torch should travel. This isn’t guess work on their part; 
they know from thousands of experiments they are always carry- 
ing on that it is right, and if they can cut a certain thickness 
with a certain tip and pressure and move the torch at a certain 
speed, it surely follows that you can do likewise. 
maintains a large force of expert service operators traveling 
all over the country, and in all kinds of plants both large and 
small instructing the users of equipment to follow the instruc- 
tions as to tip sizes and pressures thereby saving vast amounts 
ot oxygen, also giving instructions as to the more modern meth- 
That goes for all makes and styles of oxy-actetylene weld- 
ing and cutting torches on the market. 
does not take long for a hand cutting operator to get in a 


Our company 


ods 


Instead of trying to do his cutting with the least amount - 


oxygen, he will put into his torch a tip three or four sizes too 
for the thickness to be cut, and use on oxygen pressure 
lutely out of proportion to what he should use, just because 
its easier. In a great many instances, to forcibly impress it 
his mind, we have taken his torch and actually cut metal 


? 





iper read before American Welding Society, Chicago Sec- 
Friday, May 5, 1922. 
'rco-Davis-Bournonville Co., Chicago, Ill. 








in Diameter Cut in 9 in. Fie. 
Thick Steel. 
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4 and 5 times the thickne$s as the metal he was cutting, using 
as he did. It is the writer’s 
opinion that this is the chief cause of oxygen waste and can 
be worked out and stopped with the proper co-operation. 
Metallurgists, chemists and research men tell us that it re- 
quires a given amourit of oxygen to consume or oxidize a given 
amount or weight of steel, and if a greater amount of oxygen 
is used without adding additional weight to the steel, a waste of 
oxygen is the result. The writer has a long laboratory report 
from a well-known metallurgist who claims that the most eco- 


the same size tip and gas pressur¢ 


nomical proportions are one cubic foot of oxygen to twenty- 
two hundredth pounds (.221 Ibs.) of steel. 
In trying to check this up, we have made some very inter- 


esting tests, covering quite a period of time with both hand cut- 


ting and machine cutting 


selecting half inch steel plate to ex- 





g—A” 
Cut. 


Shows Outside Cut. “B’’ Inside 
“CO” Completed Flange, and “D” 
Square Plates Before Cutting. 


periment on, various size 
various speeds, 

Our hand cutting test was cutting over 5,000 linear feet of 
4 inch plate, covering 17 days cutting at 8 hours per day, or 
136 hours. This time covers moving from one side to the other, 
but does not include changing of cylinders, as a 10 cylinder mani- 
fold was used, cylinders being changed before starting in the 
mornings. Three different size tips were used at varying press- 
ures, but the best results were had with the smaller tip. The best 
day’s cutting was used, which was 393 linear feet cut, 565 cubic 
feet of oxygen This means his best average linear 
feet cut per hour was 49 feet. The speed of cutting averaged 
8.16 inches per minute, and oxygen consumption 1.43 cubic feet 
per linear foot. This is truly remarkable hand cutting 
which every operator well knows. 

To give you an idea as to what the human element actually 
means in hand operation we find that on one of these seventeen 
days having the same identical working conditions and the same 
thickness of plate to be cut, weather conditions also good, he 
cut as low as 258 linear feet, another day 298, another day 347, 
and another 360. This test conclusively proves that a hand oper- 
ator cannot keep up a constant speed several days at a time. 

In carrying on our machine cutting tests, we used the same 
size tip and lower oxygen pressures than the hand operator did, 
using half inch plate, each plate 12 feet long, and obtained a 


using tips and pressures, and also 


consurtned. 


very 
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speed of 18 inch per minute and oxygen consumption 1% cubic 
feet to each 18 inch of cutting. The width of cut was % inch, 
and as one square foot of % inch plate weighs 20 pounds and 
dividing this into % inch strips we find we have 96 strips, divid- 
ing this into 20 pounds we find that we have oxidized .21 pounds 
of steel with each cubic foot of oxygen consumed, which is 
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of metal can be cut with machines, as the writer has 
fully cut %4-inch steel at the rate of speed of 28 inc} 
minute and %-inch plate at 33 inches per minute. 
With further reference to checking up the proporti 
oxygen to steel to be used in cuttinng, we also cut 
billet, that is, the piece of steel of 14 inches squar: 





























Fig. 4—14 in. Square Steel Billets Cut With 
Radiagraph. 


mighty close to the figures submitted by the metallurgist. All of 
the machine cuts were smooth and straight. 2,500 linear feet 
were cut by machine. 

Further checking up on this report, a large steel car plant 
is at the present time cutting forged steel yokes, 19 linear feet 
of cutting on each yoke, thickness a trifle over one inch, using 
the next large size tip at a speed of 12 inches per minute and 
oxygen consumption 2 cubic feet for each linear foot cut. Our 
experiments covered over a week's time using three different 
size tips and various pressures, before we found that the tip 
and pressures used at the present time of these yokes were the 
most economical. You will note from this that we again come 
very close to the proportions as outlined by this same report. 
These cases are only a few of the many that were carried on 
and we believe they conclusively prove that the most economical 
steel cutting is done by automatic cutting machines, cutting the 
waste down to a minimum. These tests do not mean that the 
speeds mentioned above are the highest that these thicknesses 


Fig. 7—Showing Method of Cutting Bevels 
Neatly. 


Fig. 8—Plate from Which Oval, Squar: 
Circle Were Cut. 


width of kerf was % of an inch. The oxygen consu 
was 100 cubic feet. The amount of steel oxidized would 1 
be % of an inch wide, 14 inches long, 14 
weighs 20.4 pounds. This shows that for each cubic 


oxygen consumed on this cut we oxidized .20 pounds of 


inches ce Cc} 


#/o 
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Fig. 10—How Twelve Plates Were Cut at One Operation 
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Fig. 5. Top plate for big gun carriage. Attention is directed to the accuracy required in thee cuts. 
close machine cutting can be done when the machine is properly rigged 


This is a splendid illustration of how 
up. 
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he writer does not wish the impression created that these 
ortions are absolutely correct from the hand cutting or the 
hine cutting standpoint but realizes that it is a wonderful 
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9—Circle. 








Square and Oval Cut With 
Radiagraph. 


Fig. 


Fig. 12—The Edges 
basis upon which we can all operate and if any operator, hand 
or machine, can better these figures, we can only say, “more 


Although we cannot vouch 


we do know 


power to him.” for the correctness 


this that 


come mighty close to the 


of report from practical experience we 
it. 


That there is a vast waste of oxygen in the larger and smaller 


figures outlined by 
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Fig. of 4 in. a Minute. 


there is no and 


co-operating 


are at the 
to the limit 


certain amount 


question 
time with the 
it due to the fact that 
work is done in an emergency, 


plants engineers present 


service men to cut 


down, but a of their 


it has been hard work to bring 
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Show the Smoothness 
These Cuts. 
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I have in mind one case where a competitive test was held 


at one of the larger steel plants between three different makes 


of torches in which the writer took part, cutting 12-inch square 





of 














Fig. 13—Quadruple Punching and Shearing 
Machine for Which Housings Shown 
in Fig. 12 Were Cut. 
billets, each operator to make nine cuts. When the demonstra- 


tion was completed it was found that the difference in oxygen 
consumption between the three was about 15%. The 
lowest oxygen consumption 12-inch cut was 68 cu.. ft. 
Their own operator then cut several billets with about the same 
oxygen consumption. The engineer in charge of the test asked 
his operator what size tip he always used and how much oxygen 
he consumed on cuts he had before, and he frankly told 
that he had used a tip three sizes larger than the tip we had 
used and could only get one cut out of a 200 cu. ft. éylinder. 
From that day there little oxygen waste in that plant 
as the operators are being checked up continually. This is not 
an unusual case but it can plainly be seen that something out 
of the ordinary had to happen before this particular waste was 


torches 


on one 


made 


is very 












































it to their attention, unless some unusual cutting is done in stopped. This operator informed us that he had used a No. 10 
their presence, to make them fully realize that the waste is tip with 185 lbs. oxygen pressure, and those of you who have 
going on. had any experience with heavy cutting fully realize that this 
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Fix, 6. Bottom plate for gun carriage. All of the squares, circles and ovals were cut with the machine. 


Special tracks were built for the 


irregular cuts in both tep and bottom 








20 THE WELDING ENGINEER 


large pressure travelling through a narrow kerf was cooling 
the walls of kerf and molten oxide before it had a chance to 
get haif way to the bottom of the billet. The test cutting was 
done with a No. 7 tip and 125 lbs. oxygen pressure. 

It isn’t a very easy job to get the officials of a large plant 
interested in Oxygen saving particularly those that have a 
great amount of emergency work, but once they do become in- 
terested there is no limit to what they will do to co-operate 
with you to the best of their abiliy, this is evidence the follow- 
ing facts of a very recent case. 

We have been trying for at least six months to have one 
of the largest companies in this territory to form a school cf 
instructions for the operators of their plant, and held our first 


























Fig. 14—Tracer Wheel. Swivel Fig. 15—Torch, Handwheel Con- 
and Motor. trol and Holder Which Pro- 
vides a Variety of Adjust- 
ments, 
class this week. There were 35 operators present and six of 


the highest officials attended this class. We talked on care and 
maintenance of equipment, explained in minute detail the con- 
struction of Regulators, Torches and Tips. This meeting lasted 
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Fig. 16—Scheme for Holding Dies to Be Cut with the Oxygraph. 
The Three Types of Subaqueous Cutting Torches. 


2% hours and after it was over one of the heads of this plant 


told the writer that he thought this meeting was one of the best 
things he had ever attended. He also arranged that meetings 
would be held for all of the operators in this particular plant 
twice a month. There is no question that these meetings will 
affect a large Oxygen and Acetylene saving and also cut down 
their repair bills. 
RADIAGRAPH 

The radiagraph is a portable, motor driven machine equipped 
with a 1-20 H. P. Motor running 1,700 revolutions per minute, 
and can be set to travel or cut at twenty different speeds of 
from 1.5 inches per minute to 22 inches per minute, according 
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to the thickness of the plate to be cut. The arm th: 
the torch in place is so constructed that it is possible ; 
torch in or out, up or down, forward or backward 
also be set at any angle desired for bevelling plates. 
built for the cutting of straight lines and circles but 
little ingenuity it can be used for cutting of squares, . 
long irregular cuts. Photograph No. 1 shows Steel Sia 
laid out prior to cutting with the Radiagraph. Thes. 
were 9 inches thick and the rounds to be cut were 31 
diameter. This little machine can be seen actually cutt 
of these rounds.. 

There were eight linear feet of cutting to each circ! 
were made at a speed of 4 inches per minute or 24 mir 
actual cutting time per circle. Photograph No. 2 
“close-up” of the finished cuts, also the machine, and 


ticularly cal! vour attention to the smoothness and 


of these cuttmg surfaces. These slabs were cut int 
pieces for forging purposes. 
Photograph No. 3 shows the cutting of Steel Plat 


inches thick and 46 inches square as shown at “D”. Th 
were used for flanges as shown at “C”, to be gas 
steel shells 30 inches in diameter and 11 inches long. 1 





side cuts marked “A” were 45 inches in diameter 
j ff Pr tp 
' 
. ' 
|| “ 
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Fig. 18—Only the Bottom Plate Required Machining After Ths ( 
Was Made. 


side cut marked “B” was 30 inches in diameter. Thx 
to the right marked “A” were used as flue sheets and the 
cut was the only one made. Eighty-five 1% inch hole 
drilled in this plate in which 1% inch flues were gas 
The specifications called for steel castings and when 
found that no machining was necessary after being Es 
was found that we could make these flanges and flu ; 
much more economically and quickly than the foundries 

This also eliminated all question of porosity so common 

steel castings. The speed of cutting was 6 inches per mi 

When cutting circles with the radiagraph the inside 

wheel is removed and a screw pivot is set on Radius Rod 

point of the pivot resting in a center punch mark. If a | 

circle is to be cut the small Radius Rod can be removed 

a larger one set in. Circles of any diameter can then | 

You will also note that the trailer wheel is set to the radi 

the circle. ’ 


The impression, due to printed reports, that Steel 
with the Oxy-Acetylene process could not be carried on 
10 inches in thickness, is surely all wrong, and we sul 
picture (Fig. 4) of two mighty fine specimens of stee! 
cutting 14% inches square, carbon content .30, that wa 
with Oxy-Acetylene. The time for cutting was 6% mi 
per cut and Oxygen consumption 100 cu. ft. You will part 
larly note how smooth, straight, and clean each cutting su’ 
is, and also the lack of Oxide on the bottom of the cut 
certainly proves that steel cutting over 10 inches can be a 
plished with the above mentioned process. 

While on the subject of heavy cutting, the writer witn 
a feat of handcutting some time ago that we believe is the : 
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arkable on record. The cutting was done on 55 inch hexa- 
al ingots. The operator used a No. 10 tip and 195 lbs. of 
ven pressure, 7 Ibs. acetylene pressure. Starting at the end 
ngot the operator carried his cut along until he was cutting 
nches clear through from top to bottom when a pocket formed 
the bettom of the ingot and he was forced to stop. He then 
‘arted on the opposite side of ingot and carried his cut through 
antil he was cutting 33 inches clear through from top to bottom. 
ingot was then broken by dropping a 5 ton ball on it. These 


& 


measurements were then confirmed, There were four of these 
it ts to be cut and this operator did the same kind of cutting 
the three that he did on the first one. 

Figures No. 5 and No. 6 show some of the most remarkable 
Radiagraph cutting ever accomplished in this country. The parts 
cut were Harveyized Steel Plate. 
tions called for a thickness of plate of .375 of an inch, 
inches long and 89.78 inches wide, and were used for top and 


The drawings and specifica- 
169.30 
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readily appreciate the most remarkable performance of these 
machines. To the casual observer watching this cutting being 
done, it appeared to be a very simple matter, but to those of 
us who had worked on this problem for weeks, it was anything 
but simple. Two of our troubles bear mentioning here: When 
the tracks were built, and sample cuts were made on ordinary plate, 
it was found when checking up our openings that the radius on 
top and bottom did not conform to the radius of track, and radius 
of drawing, and after quite a bit_of study we remedied this by 
moving the torch over to the center of machine so that it was 
directly in the middle of tractor wheel in front, and trailer wheel 
in back, Then our cuts come out strictly to line. When the 
first Harveyized Plate was cut, it was found, to our surprise, 
that the cut wa* very ragged and rough. Then it was found 
that we were cutting on the Harveyized side so when we turned 
the next plate over and cut on opposite side. This cut was 
accurate and smooth. 








Fig. 17—The Tracing in This Case Was Made 
m the Table Top. 


Directly 0 














Views of Three Bets of Dies cur (rom Sanderson 110-point carbon steel, 2Y%4 inches 
thick, ow No I Oxygraph. 


























bottom plates for gun carriages supporting a 9 inch Gun. No. 
5, the top plate, shows center that was cut out, also a circle 
12.602 inches in diameter cut out. It will be noted that the right 
side of this center piece is cut to a radius of 98,03 inches, also 
the bottom of right end is cut to a radius of 94.22 inches. The 
balance of center piece is straight cutting. To accomplish this 
cutting it was necessary to make all cuts very accurate and 
straight (down) as we were only allowed .015 of an inch either 
way because machining after cutting was not figured on. In 
fact, we were told that if our machines could not cut that close 
to line, they would have to look further for other methods. 
Special tracks were constructed and bent to the same radius as 
the cut to be made for the three uneven sides and straight tracks 
used for the one straight cut for both top and bottom plates. 
Atter the tracks were bent, they were bolted in place, and cut- 
ting started. After completion of cuts the plates were allowed 
to cool, when they were checked up by government engineers, 
then O. K.’d. Four Radiagraphs were used on this work, 
cring a period of close to eight months, these machines being 
peration continually. All other openings in plates shown in 
tos were cut with the Oxy-Acetylene Process. Anyone fami- 
with government requirements on this class of work will 


1 
Th 





Re. Time Onxygee Acetylene Length Gas Cost 

Minutes Cu. Ft Cu. Fr. of Cut @ % Cu Ft 
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Fig. 20—Cutting Rudder Wing Arm. Fig. 19—Dies Cut from 110 Carbon Sanderson Fig. 22—Making Two Cuts at Once—The 
Steel. Operation, 


Photograph No. 7 shows the Radiagraph set on 1% inch plate 
for cutting bevels. “A” is the cutting oxygen valve, and “B” 
shows the Electrical Switch for stopping and starting the ma- 
chine. When the cutting oxygen valve is turned straight up 
and down, it releases the oxygen cutting pressure and at the 
same time forms a contact with electrical switch, “B”, and both 
motor and cutting are started. At the finish of the cut, oxygen 
cutting pressure is shut off, and motor stops, You will also 
note the straight tracks for grinding machine. 

The writer previously mentioned that the Radiagraph was 
primarily built for straight line and circular cutting, but with 
a little ingenuity could be set up to cut squares, ovals and long 
irregular cuts. Photo No. 8 will show how this is done. To 
make an irregular cut, a template can be made the same shape 
as the piece to be cut, and set on top of plate. The arm of torch 
is then allowed to swing free, and tip is held close to template with 
a spring. In doing this there is hardly any limit to the shape 
of piece you wish to cut. You will note that the machines had 
just finished an irregular cut, also the template and swinging 
arm. This method is not an economical one, but can be used 
in an emergency. Photo No. 9 shows the plate after cutting. 
In cutting ovals and squares the machine travels a complete 
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circle while the spring holds the torch tip to the template. 

In one of the largest mills in the Central West engineers were 
confronted with a proposition that called for a cut to be made 
on % inch steel plates. These plates were approximately 8 ft. 
wide by 30 ft. long, as per Figure 10. This cut was 12 ft. in 
After cutting they had 
forms. Hand cutting was 
figuréd on, and it was found that too much chipping and grind- 
ing was necessary in addition; 


length and of sixteen different radii. 


to fit accurately other pieces for 
also to continue hand cutting 
involved the purchase of at least ten new-hand cutting equip- 
ments. The engineers then turned their attention to machine 
cutting and purchased a Radiagraph. A template was then made 


exactly like the cut to be made, with the various radii, out of 





Fig. 23—Cutting Two Plates at Once—The 
Result, 


Fig. 


% inch black iron, 15 inches wide. A special torch was then 
built, which swung freely on the post of the machine, and a 
spring attached to post and torch to keep torch against tem- 
plate, so that while the Radiagraph would run on a straight 
track the spring would hold the torch to the template, making 
this cut exactly as laid out on blue prints. 

In cutting one plate at a time, the set speed was inches per 
minute and it was found that this was too slow, as these plates 
were to be delivered at a certain time that was fast drawing 
near. Four plates were then stacked up and cut one at a time. Eight 
plates were next stacked up, one on top of another, and cut 
at one time. These two cuts were so successfully made that it 
was decided to cut twelve plates simultaneously. After these 
plates were set up a bolt was set every three feet to hold plates 
as close together as possible. The speed of the Radiagraph was 
set at 12 inches per minute. Thus the cutting speed on the single 
Y% inch plate was 144 inches per minute or 720 feet per hour. 
The cut was so successfully made as to speed, smoothness, 
straight vertically, and so clean and to the line, that they were 
ready to be installed without any further labor. The balance 
of thes plates were cut as described. To the writers knowledge, 
this is the first time so many feet of half inch plate have been 
cut by a single cutting torch in one hour. 

At this same plant, large steel slabs 31 inches and 11 inches 
thick were being cut by Oxy-Acetylene, as shown in Figure 11. 
This operation consisted of rounding off both ends and was being 
done with a hand operated machine, the torch moving up and 
down by a work screw and moved in and out to conform to 
radius on a bracket; one man operated a hand wheel on a 
screw to move torch forward; one man. operated hand wheel 
on a bracket to move torch in and out, while a third man held 
and moved hose in and out as the torch moved. The length of 
this cut was 44 inches and time consumed in making this cut 
by hand operated machine was 21 minutes. This cutting was a 
great deal more economical than free hand cutting, and smoother, 
but they found it did not eliminate the machine work that was 
necessary after cutting. 

This operation required the service of three men to make a 
cut. The writer questioned the necessity of a man to hold the 
hose, and it was explained that this was necessary, as it was im- 
possible for the second man to move torch in or out when the 
hose was lying down, as the weight of the hose would bind torch 
on bracket. The Radiagraph was then used on this cutting, and 


not only did the cutting in 114 minutes, but cut the gas con- 


99 


~~ 


24—Cutting Fishing Tool. Tracing Wheel 
As Shown on the Right. 
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sumption in half, requiring the services. of but one 
cut was so much smoother that machine work was « 
the minimum. It will be noted from the above that 
was carried on at the rate of close to four inches pe: 
Photo No. 12 shows the cutting of 1% inch plates 
used for Quadruple Punching and Shearing Presses. 
plates were cut they were machined, that is, both su 
all cutting edges, and it was distictly specified that 
was to be done .0625 inches to line. Due to the irr 
hand cutting, also from an economical point, they w 
The large plate in the back ground 
a good idea as to amount of cutting done on each 
this little The small ~ 


the Radiagraph. 


machine. circles, were 





Fig. 25—Fishing Tool in 
Show © 


u 


circular hand cutting torch similar to a compass, but all + 


of cutting was done with the Radiagraph. You 
pilot holes in corner of squares were cut through 
cutting torch instead of drilling. Photo No. 13 
pewerful machines, after the plates are assembled in 0; 

The Oxygraph is a machine for operating an oxy-a 
cutting torch, and is designed to reproduce any outline « 
pattern or template in full or half scale, cutting to th 
in wrought iron or steel. The No. 1-A Oxygraph red 


will 
with 
show 


copy one half in the cutting while the No. 2-A machin 


to the same size as the drawing or template copied. 
A pantagraph frame supports a machine cutting torch 





Vertical Position ¢ 
ts. 





small electric motor that operates the feed gear; this compr 


a knurled driving wheel or disc geared to the motor 
worm and spur gearing and mounted in the fork of a 
vertical member. 
quired. Thus means are provided for moving the torch 
cally in any horizontal direction at a uniform rate, th« 
which may be varied within wide limits. 

Tracer points are fixed to the vertical swiveled part 
side of the tracing or driving disc to assist in follov 
drawing. A _ rheostat mounted alongside of the moto: 
the voltage to the universal motor which thus can be us¢ 
or 220-volt alternating or direct current. 


it rolls along slowly in the direction required carrying 
the pantagraph and torch. 
The feed mechanism provides a steady and uniform 


; 


in any horizontal direction, the direction of travel 


on the position of the feed disc with reference to the 

torch. The operator guides in cutting, by twisting th 
standard or post this way or that as the cut proceeds, st 
around until the outline has been completely traversed 


Drawings are reproduced in cutting by the No. 1-A ©» 


The driving di 
on the drawing to be reproduced. When driven by th 


This part is free to turn in any directior 


met 


' 


bs aoe 
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one half size, the ratio of movement of the tracing wheel 
.e torch tip (measured from center to center) is as one- 
Inasmuch as the kerf cut out with the torch is of ap 
Je width varying from vs to ¥ inch or more, it is neces- 

to make allowance for the kerf when cutting. 
owance for the kerf may be made by adjusting the pointers 
that the distance between the points and the center of the 
tracing wheel is equal to the width of the kerf. The preferable 
¥ \d is to make the allowance on the drawing, however. Track 
lines are traced on the drawing inside or outside of the pattern 
at the required distance to allow for the kerf. The tracing wheel 
is run directly on the lige and the pointer is ignored except when 
turning a corner, It is then used to indicate when the point is 
reached at which the swivel should turn. When the Oxygraph 
is used for production cutting, pencil drawing may be replaced 


meth« 


by metal templates that serve as guides to the feed disc, and 
thus make it possible to reproduce the required shape exactly 
and as many times as desired. The construction of these tem- 
plates depends on the shape desired and the allowable cost. When 
many pieces of the same shape are to be cut the cost of the 
template will be distributed over the whole lot and a construc- 
tion may be advisable that would not be used where only a few 
pieces are to be cut. 

The simplest form of template is a grooved track for straight 
line cutting. This guide may be made from a strip of cold 
rolled steel, say 2 inches wide, % inch thick in which a vee 
groove % inch deep and about ¥% wide had been planed in 
the middle. Such a guide is indispensable for cutting off and 
other miscellaneous straight line cutting where a smooth effect 
is desired, 

When the Oxygraph is required to cut circles or circular arcs 
it may be set up with the radius attachement provided, which 
makes the tracer wheel follow the arc automatically. The center 
point on the radius rod may be adjusted to any length of radius 
within limits. The radius rod is inserted in the tracer wheel 
bearing in place of the regular short pivot and thus the wheel 
is held tangent to the curve. , 

The work table of the No. 1-A Oxygraph is 36 inches square 
and the area- covered by the torch, following the largest draw- 
ing spread on the table, is 18 inches square. The largest rec- 
tangular cuts are made on the diagonal from opposite corners. 
Thus, a shape 2% inches wide, 23 inches long can be cut using 
a drawing outline 454 inches wide and 46 inches long to guide 
the tracer wheel. (See Fig. 11.) However, larger designs can 
be cut by extending the table, using a drawing board to suit. 

The Oxygraph has a wide application and many uses in tool 
shops, manufacturing plants, locomotive works, shipyards, drop 
forging concerns and wherever tools, dies, forgings and shapes 
are produced. The cutting action of the torch flame is smooth 
and rapid, and as any shape can be cut, it is comparable to a 
metal band saw of great power, following straight lines, curves 
and angles acute or obtuse. Thin sections are cut more rapidly, 
ot course, 


Punches, dies, stripper plates and bolsters are cut in tool shops 
with the Oxygraph with resultant large savings of time and 
cost. The usual practice in making a cutting or trimming a die 
is to plane the block on the top and bottom, bevel the sides, lay 
out and drill holes to the line, cut out the walls between the 
drilled holes with a broach or drift, and finish with hammer, 
chisel and file, or by backing out with a shaper or slotter. Al- 
most invariably a die made in this manner warps and twists in 
the process which requires either replaning on the bottom or 
shimming up in the bolster. The removal of the mass of steel 
in the center of the die relieves internal stress and lets the 
block warp out of shape. Not so when the rough die block 
it out on the Oxygraph. All troubles of this sort are elimi- 
natcd and the danger of cracking in hardening is reduced to a 
um. The rough die block is preheated and cut before 
ng, using a paper drawing to guide the tracer wheel. 

en the opening has been cut, the die (still hot) is placed 


in an annealing box, covered and left to cool. - When cold it 
is planed and finished in the usual manner with the assurance 
that internal stresses have been relieved. Finishing the die to 
precise dimensions and backing out for clearance is done in the 
usual manned. Not only is the Oxygraph useful for blocking out 
dies but it may be used also to cut the stripper plates and bol- 
sters. 

Photograph No. 14 shows a close*up view. of the tracer wheel 
swivel and variable speed universal motor. The larger wheel 
follows over the tracing and you will note the guide coming 
down through the large wheel for turning at corners. 

Photograph No. 15 shows. the torch, hand-wheel control, and 
holder which provides for sideways and transverse angular ad- 
justments. These adjustments can only be used on straight line 
cutting and ‘cannot be used for circular or irregular cutting. 

In the cutting of die steel, we have found through long ex- 
perience that will all dies with a Carbon content above .75 pre- 
heating before cutting is absolutely necessary to insure a smooth 
accurate cut. All die steels below this carbon content can be 
cut without preheating. This necessitates the taking of the 
die away from the jig after it is lined up, preheated to about 
750° F. or over and then it is put back in jig and cut. On 
Photo No. 16 you will note that two 6 inch “I” Beams 
are set on the frame of the machine, to support the die. Two 
14% Angles are then clamped to the I-beams to hold die in place. 
The shape to be cut is scribed on die and a little off the line of 
cut a 7% inch hole is drilled for starting. Two straight lines are 
also scribed, both ways, through the middle of die which enables 
the operator to set his drawing in the correct position. As this 
die is set up in jig when cold, then taken off and heated and 
placed back on jig ready to be cut, it is necessary to make pro- 
visions for the difference in size of die due to expansion caused 
by preheating. To overcome this a few strips of newspapers 
are placed between the angle irons and die when it is first set 
up, and the die is cold. When the piece to be cut is taken oft 
the machine to be heated, the pieces of paper are removed from 
jig and hot die put back again to be cut. Experience quickly 
teaches us how much allowance it is necessary to make for 
various sizes and thicknesses of dies. 

Photo No, 17 shows the cutting of twelve pieces of % inch 
steel plates, one piece being laid upon the other, at the same 
time, on the 1-A Oxygraph. You will note the drawing is laid 
out on the tracing table and is twice the size as the pieces to 
be cut. Photo No. 18 shows a line drawing of this cut and will 
give a much better idea of the irregular forms that can be cut 
on this type of machine. These pieces were used for wheel- 
barrow construction. 

Photo No. 19 shows some very remarkable die cutting that was 
done on the 1-A Oxygraph. The metal was 110 point Sander- 
son Steel each piece 2% inches thick, and you can see how smooth 
and clean these dies were cut. The figures below give an idea 
as to the speed and gas consumption. 

The No. 2 Oxygraph, designed for heavy forge work and 
large plates has two pantagraphs connected by a_ horizontal 
square tubular bar in front that holds the torch or torches, also 
the driving motor and feed gear. Photo No. 20 shows a rudder 
wing arm, 10 inches thick set up on machine. The operator is 
just starting his cut. Photo No. 21 shows the completed cut 
and the crop end can be seen lying at bottom of Machine frame 
opening. These photographs clearly bring to our attention that 
nothing within limits is too light or too heavy to cut on these 
machines where accuracy in cutting is the main factor. 


Photo No. 22 shows the cutting of quadruple punch machine 
plates that were previously cut with the Radiagraph. These 
plates are 1% inches thick and total amount of linear feet of 
cutting is 15, and were cut at the speed of 13 inches per min- 
ute. This also shows how the No. 2 Oxygraph increases pro- 
duction without adding any additional labor cost, as the two 
plates were being cut at the same time with one operator. You 

(Continued on page 46.) 
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ARC WELDED STEEL BUILDIN(¢ 


Savings in Time, Labor and Material—Methods 
of Making Joints— Welded Joints Pass Tests 


By B. C. Tracey * 


RECENT and wholly successful application of arc welding 
to the construction of a structural steel building, has, in 
addition to proving the practicality of the process when used on 
a large scale, furnished interesting figures showing the comparative 
economy between arc welding and riveting as a construction 
method. The building in question, the framework of which is 
completed, is located in the Schenectady Plant of the General 
Electric Company, its dimensions being 40x40x40 feet, and 34, 
339 pounds of structural steel being used in its construction. 
Among the savings mentioned, by far the most important are 
those of time, labor and material. While it would be difficult 
to make the first two, as effected in this case, the arbitrary basis 
of a statement as to just what savings can be expected on all 
similar jobs, owing to the purely local conditions under which the 
work was done, they are sufficient to prove that the economy in 





Fig. 1. The Pieces Were Cut to Length and Assembled in the Shop 


any case would be great enough to warrant serious consideration. 
As to the third factor, material, the economy will be in direct 
proportion to the size of the building to be erected. With regard 
to time alone, it has been estimated that, in the case of this 
particular building, if riveted construction has been used, it would 
have been necessary to mark and punch 4500 rivet holes in the 
shop, and to drive some 1800 rivets in the field. As a matter of 
fact, the time involved in punching was absolutely eliminated, 
and that in marking greatly reduced. The pieces were simply 
cut to length, and fabricated as far as possible in the shop, as 
shown in Fig. 1. 

The saving in labor was correspondingly great. The ordinary 
gang for riveting consists.of at least four men, the heater and 
thrower, the catcher and sticker, the bucker or holder on. and 
the driver. The welding gang on the other hand may consist of 
one man, although it is desirable to employ a welder and one 
helper in fabricating the parts before tacking. The difference in 
labor charges between these gangs is too obvious to require 
comment. Without regard to the time that it might have taken 
to put up the building with rivets, it actually took 186 welding 
hours, including the fabrication in the shop, to erect it with the 
electric arc. In material a saving was made which is represented 
in weight and cost by the difference between those of 1800 4% 
inch rivets, with a weight of over 1,000 pounds, that would have 


*Power and Mining Engineering Department, General Electric 
Company. 


t 


yeen necessary, and those of 150 pounds of mild ste 


wire, that was actually used. 


struction and the general appearance of the framework 


I 


used to support the runway for a five ton crane. Thi 


is visible just over the roof of the building in the ba 
of Fig. 3. The bracket consists of two gusset extensions 
to the main support, and a cross plate welded to ang! 
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Figs. 2 and 3 give a good idea of both the details 


pleted. The bracket shown in Fig. 2 is one of eight 








Fig. 2. A “Close-Up” of the Details of the Construction 

































Fig. 3. General Appearance of Completed Framework 





which are in turn welded to the flat surfaces of the gussets 
The illustration also shows the method of fastening the bracing 
structure to the main column. 
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he construction of this building was only attempted after 
merous tests had been made, and the practicability of the 
ess determined by the observation of the results obtained in 
construction of similar projects on a smaller scale. The first 

f the latter was the construction of a bridge joining two sections 
one of the buildings of the plant, and is shown in Fig. 4. 
This illustration is an interior view, and gives a clear conception 
the method used in connecting the gusset plates, angles, roof 











Fig. 4. Method of Constructing Gussett Plates and Arch Post 


trusses, and framing angles. It can be plainly seen that short 





hllet welds were used throughout the complete assembly instead 
of a continuous weld. Previous tests had determined that a 
continuous fillet weld was not necessary for the strength required 
in this construction. 

The second undertaking consisted in the erection of a crane 
runway in one of the factory buildings. The majority of the 
parts were fabricated in another shop, and brought to the place 
of installation, where they were assembled. This was accom- 


plished so as to occasion no interference with the production 
work carried on in that building. The crane has been in daily 
operation on the runway for the last six months without trouble 
of any kind being experienced. 

In the meantime a number of tests had been carried on to 
ascertain the value of the stresses that could be safely applied 
to welded joints. The engineers in charge were sufficiently satis- 
fied with the result of these tests, and with the success of the 
structures mentioned above, to try out the process on the larger 
scale represented by the welded building. Its progress has been 
such as to justify the prediction that the, future holds great 











Fig. 5. Fabricating the Structural Iron Parts 


possibilities for the erection of structural steel parts by the 
process of electric arc welding. 

In conclusion it should be appreciated that in order to get the 
best results in this class of work, not only should the services of 
competent welders be secured, but the metal itself should be 
rendered free from rust, oil, or surface scale. Any one of these, 
if present will tend to make the arc unstable, as well as intro- 
ducing into the deposited metal a portion of oxide, which will 
create a weakened section through the welded portion. Too much 
care cannot be exercised in the preparation of the parts to be 
welded, since this can be very easily done with a roughing tool, 
a small portable sand blast, or a stiff wire brush. Fig. 5 shows an 
operator welding connections in the shop previous to their being 
sent to the point of erection. 




















The Beefsteak Dinner Which Was a Feature of the American Weldin g Society Three Day Program. 
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(7 WELDING AND CUTTING APPARATUS 


- The Bureau of Standards states in Report No. 200, page 94: 


“With blowpipes furnishing THE ACETY- 
LENE UNDER A HIGHER PRESSURE 
it is therefore evident that the tendency to produce 
flash backs is minimized if not entirely suppressed.” 


REGO Pressure Chart 














Tip No. Jigga ngage Pounds See 
L-1 2 13 
L-2 24 2 
L3 25 24 
(4 3 21 
L-5 4} 3 
L-6 5 4 
L-7 54 44 
L-8 6 5 
L-9 8 63 
L-10 9 71 

















“If It’s a REGO You Can Forget the Torch 
and Concentrate On the Weld Itself.” 
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‘WELDING AND CUTTING, Oe, 


























The REGO L combination Welding-Cutting Torch is THE torch for general 
welding and repair shops. This torch is designed for any range of welding 
work. There is no extra weight of high pressure cutting valve or cumbersome 
attachments to burden the operator. Changing the welding tip to a cutting tip 


changes the torch from a welding to a cutting torch. The high pressure cutting 
jet is regulated IN THE TIP. 


REGO L torch with assortment of any desired 5 
copper welding tips and one cutting tip......... $43.00 


With tips | to 10 and cutting tip............... $53.00 


Complete outfit No. 5 including torch, 5 welding 
and one cutting tips, 2 large size regulators with 
brass gauges, hose, wrenches and carrying case. . .$105.00 


Complete outfit No. 5-A including torch, 10 weld- 
ing tips, 2 large size regulators with brass gauges, 
hose, wrenches and carrying CaSe.......e.eeeee. $110.00 
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THE SCIENTIFIC SIDE OF WELDIN(C 


Comparison of Micro-Structure of Lron and 
Steel With Micro-Structure of Welded Metal 









By E. Atkins? 


N INTRODUCING the subject it may be said that the 
I operation of welding in some form or other has now be- 
come one of the most important and universal of all metal- 
lurgical processes, and by virtue of its great usefulness should 
thought 


command the most and intelligence that can be 





Fig. 1—Wrought Iron Unetched. 


brought to bear upon experiment and investigation so that the 
most reliable results may ultimately be obtained in practice. 

Whilst to the casual onlooker the carrying out of any form 
of fusion welding seems to be a very simple process, to those 
who have had experience and know, it is not an easy matter 
to make any form of welded joint to give the best possible 
result. Good welders, indeed, are sometimes puzzled with 
the kind of results they obtain, simply because some factor 
which is outside their control may creep in and entirely up- 





Fig. 4—Mild Steel. 


set their calculations. There are so many things which af- 
fect the making of a good welded joint, that it is not sur- 
prising that results are so variable. It is, therefore, essential 
that careful scientific investigation should be regularly carried 
on so as to put operators in the way of guarding against al! 





*Lecture delivered at a general meeting of the British Acetylene 
and Welding Association, on Thursday, September 22, 1921. 

_+General Works Manager, Messrs Rylands Brothers, Ltd., War- 
rington. 





Fig. 2—Wrought Iron Etched. 


Fig. 5—Mild Steel Overheated. 
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possible defects in their work. Apart from physical dei 
tion the most common form of defects found in nea 
kinds of welds are:—low tensile strength and poor elon 
These mechanical defects result either in brittleness 
different bending qualities of the joint, and offer s: 


Fig. 3—Acetylene Weld on Common Iron Ba: 





sistance to fracture by shock. Low elongation is c 
one of the defects that can be seen when joints ar: 
tested for tensile strength in the testing machine, 
amount of plastic stretch at the joint portion of th: 
is usually very small. 

Whilst speaking of the defects in welded joints it 
not for a single moment be thought that any of the \ 
systems of welding in vogue are generally in default 
all of them in one way or another do very good wor 





Fig. 6—Steel 55 Per Cent Carbon 


comparison of the different methods of welding is ver) 
cult to make either to the advantage or disadvantage « 
particular system. One thing, however, is quite certain 
each system under certain conditions has its own 
sphere of operation. 

Referring again to the previously .mentioned mecha: 
defects it may be said -that whilst these are well-know: 
cause and cure of same are not so easy to fathom, and 't 
this direction that it is necessary to make very carefu 
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tigation. One of the best ways by which information can 
sbtained relating to welded joints is to have a large num- 

- of experimental welds made by ordinary methods of 
king and to subject these to what may be called a process 
anatomising by the use of the microscope supplemented 
chemical analysis and physical tests. This method has 
een adopted by myself for some years in connection with all 


Fig. 7—Pearlite Structure in Steel Magnifica- 


tion 1,000 Dia. 


kinds of welding processes and much information has been 
obtained which explains the cause of defective welds. 
Micro-Structure of Iron and Steel 

Before showing any of the defects which are set up in 
joints, it will, perhaps, be as well briefly to explain the kind 
of micro. structure found in wrought iron, mild steel, etc., 
from which it will then be possible to make a comparison 
with a welded joint structure of the same material. It should 
be particularly remembered that the structure of a metal and 
its physical properties not only depends upon its chemical 








Fig. 10—50 Per Cent Carbon Steel As Cast. 





composition, but also upon the kind of heat treatment it re- 
ceives and the amount of work that has been done upon it 
either in rolling or hammering, and that the particular struc- 
ture engendered through this treatment is often entirely up- 
set when the metal passes through any form of fusion weld- 
ng. Hence, this explains how difficult it is to make a welded 
nt in which the filled-in material should not only have 
same chemical composition as the plate welded, but also 
the same physical properties. 
(he micro. structure of a piece of wrought iron is shown 
Fig. 1. To obtain this the surface of the iron has been 
hly polished and the photograph taken to a magnification 
100 diameters. (Before passing on it will be as well to 
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Fig. 8—Annealed Steel 1.4 Per Cent Carbon. 





Fig. 11—.50 Per Cent Carbon Steel, Forged. 
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remember that the following microphotographs, except 


where otherwise stated, are all to a magnification of 100 di- 
ameters. ) 

The grey bands seen in Fig. 1 are the well-known slag 
threads that are always found in wrought iron. Fig. 2 shows 
the structure of a piece of wrought iron after it has been 
polished and etched with dilute picric acid. The etching, it 






Fig. 9—Quickly Cooled Steel 1.4 Per Cent 


Carbon, 


will be noticed, has not only brought up the grain structure 
of the wrought iron, but also shows that the slag has a com- 
pound structure. The a good acetylene weld 
made in wrought iron is shown in Fig. 3, in which it will be 
seen that there has been complete fusion, the most noticeable 
feature being that the slag threads have been balled up into 
small globules in passing through the welding state. The 
structure of a mild steel is shown in Fig. 4. Upon examina- 
tion of this it will be noticed that in between some of the 
grain boundaries there are small dark areas, this being what 


junction of 


Fig. 12—Fire Weld in Mild Steel and Wrought 
Iron, 


is known as the pearlitic structure and containing the carbon. 
Fig. 5 is of identically the same steel, which has been some- 
what overheated causing enormous grain growth resulting 
in the material being brittle and showing a coarse crystalline 
fracture. 

The structure shown in Fig. 6 is of .55 per cent carbon 
Steel, and in this it will be noticed that the black areas of 
pearlite have considerably increased, the white areas of iron 
or ferrite as it is called, now being reduced to a network 
structure. 

It will be interesting to observe that the pearlite has a 
distinct structure of its own, this being shown to the higher 

(Continued on page 32.) 
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Teach Welding to the Superintendent 


pe instances related at a recent gathering of 
will serve to illustrate the lack of welding kno 
on the part of foremen and superintendents and th: 
educating them to a proper understanding of the pro 
which confront their welders. In one instance a w elder 
a service man to one side and said, “You've got to m: 
boss understand that welding is not bricklaying. Ju 
cause | made a good weld at a good rate yesterday on 
test pieces, he expects me to make the same speed in a 
old boiler job where I have to work in a cramped posit 
can do this job all right, but I want my weld to stand 1 
it won't stand up if I do it half as fast as he expects 
work.” Here was an honest workman handicapped 
ignorance of his employer. Another case occurred it 
road repair shop. A huge casting was to be repaired a: 
welder knew the job called for two good men. His fo: 


objected, simply because he couldn’t understand th: 
nature of the job required the extra help. But the fo: 
made another bad break. He cailed his man off th 


during the noon hour and allowed the weld to cool b 
it was finished. These conditions will prevail until su 
tendents and foremen become fully informed on w: 
subjects. Salesmen and service men can help their gan 
putting in a good word for the welder when talking 
employer, for the judgment of the experienced welder 
titled to considerable respect. 


Seeing Ourselves as Others See Us 


CURRENT number of our French contemporary 

Revue de la Sondure Autogene, carries a very inte: 
article entitled, “Humor in Autogenous Welding.” Th: 
tor notes that the American trade journals devoted to w: 
ing make a practice of livening up their pages by th« 
cartoons and rumorous stories, interspersing bits of hu 
and clever drawings with the technical and practical 
pertaining to the industry. He compliments our conrtib 
and artists on their ability to make their “human” 
pointed. Further mention is also niade of the fact that 
spirit is carried into the advertising pages, so that trad: 
putes are handled in a good natured, rather than 
manner. Our manufacturers are complimented on the 
tlemanly way they handle competition. We hope that 


touches 


a vic 


contemporary’s praise is as well deserved as it is sincer 


And we thank our good friend for his frank and cordial . 
ment on the welding industry in America. 





One Way to Interest the Man Higher Up 

N Mr. Maeurer’s paper on mechanical cutting, which 
I pears in this issue, mention is made of a school for w: 
ers and cutters which has been put into operation in a | 
plant near Chicago. This “school” consists of a 
fortnightly lectures given to all the operators who can 
assembled for the purpose. The purpose of the lectures 
to concentrate the attention of the men on important gen 
principles which are involved in welding and cutting. 
observance of these principles has a two-fold result: |! 
better workmanship; and second, more economical operat! 
Plant managers and superintendents were interested in 
school idea and a number of them turned out to see 


the first lesson would be like, and how it would be receive 


by the men. Needless to say, it pleased them; it would pl: 
any group of practical men. They praised the idea and 
unteered to attend all future lectures. There is 
about the result. Welding will show steady improvemen! 
such a plant and when mistakes are made the managers 
send out for information on what went wrong, 
putting all the blame on the process. 
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Read on this page, from issue to issue, a description of the features which have made Prest-O-Lite a national instsuutson 





Prest-QO-LITE 
A Cylinder Which Meets Every Need 


Prest-O-Lite Cylinders are designed to fit the widest range of 
individual needs. 


For the small job or the one requiring extreme portability there 
is the easily handled 100 cubic foot capacity cylinder. 


For the work calling for a large volume of gas there is the 300 
cubic foot capacity cylinder. 


Experience has shown that these two sizes fully answer every 
need of the user. 


This convenience is one of the many details showing the care 
with which Prest-O-Lite studies consumer wants. 


Each Prest-O-Lite user . An inquiry to our nearest District Sales Office will bring you 


looks to his nearest District information about our latest sales and service plans. 
Sales Office not merely for 
arrangements to adequately THE PREST-O-LITE COMPANY, Inc. 
cover acetylene needs, but General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 
for helpful co-operation and Balfour Bldg.,San Francisco; In Canada: Prest-O-LiteCo. of Canada,Ltd., Toronto 
advice on any matter in- DISTRICT SALES OFFICES 
volved in the use of acetylene. Pittsburgh Chicago San Francisco St. Louis 
Milwaukee Atlanta ; Philadelphia Detroit 
¥ New York 


Frost O Lite 


DISSOLVED ACETYLENE 
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THE SCIENTIFIC SIDE OF WELDING 
(Continued from page 29) 
magification of 1,000 diameters in Fig. 7. It will be seen 
that the structure is of a laminated character, the alternate 


layers being respectively composed of carbide of iron and 
ferrite. 


The amount of carbon in pearlite is always .89 per cent and 
this is a fact which should be borne in mind in the examina- 


o 








Pig. 
Mild Steel. 


tion of the structures of the different steels, as when in the 
normal or annealed condition the kind of structure will indi- 
cate the carbon point of the steel. 

To exhibit the structural formation of a steel that contains 
more than .89 per cent of carbon, the microphotograph 
Fig. 8 has been prepared, the dark areas in this showing the 
pearlitic formation, and the white network in this case being 
of the hard carbide of iron. This steel when quickly cooled 





Fig. 14. 


gives a structure which is entirely different and this is shown 
in Fig. 9, in which the hard brittle structure of martensite 
is seen. This is the characteristic structure which is often 
engendered in very quickly cooled welds of high carbon, which 
will inevitably result in fracture if not properly annealed. 

It ought to be well-known that the resulting structure of 
a steel and its corresponding physical properties will depend 
in a large measure upon the amount of work that is done 
upon the steel in the hot state. Thus in Fig. 10 a micro- 
photograph ofa .50 per cent carbon steel is shown just as cast 
into a small ingot. In this photograph it will be seen that 
the grains are very large, there being only three or four cov- 
ering the surface photographed.. The structure of the same 
steel after being carefully forged down and finished at a dull 


13—Fire Weld in Medium Carbon and Fig. 15—Good Acetylene Weld in Wrought Iron. 





May, 


red is shown in Fig. 11. In this it will be noticed th 
grain growth has been such that the area marked out | 
of the large grains in Fig. 10 is now covered by abx 
grains in Fig. 11, with the result that this material js 
erably tougher than when in the cast state, although its 
ical composition is exactly the same. 


Micro-Structure of Welds 
As we are dealing with all kinds of welds it will not 


Fig. 16—Unhammered Acetylene Weld in 
Steel. 


of place to bring in the old-fashioned blacksmith’s fir: 
and to illustrate this the micro. photographs Figs. 12 ; 
have been prepared. Fig 12 shows the junction of w: 
iron welded to mild steel, whilst Fig. 13 shows the ju: 
in the welding of mild steel and medium carbon stee! 
both of these welds it will be observed that there is con 
fusion, the result being, on testing, that each of then 
100 per cent efficiency. Fire welding, like, indeed, . 
any other form of welding, depends very largely upo: 
quality of the blacksmith, and whilst it has been said | 
fire weld gives a strength of 80 per cent of the solid | 
is never safe to fix any percentage without intimate k: 
edge of the character of the particular blacksmith’s wor 
The junction of metals in a good electric arc weld is ; 
in Fig. 14 in which it will be observed there is cor 
fusion of the joint; this is also seen in the good acet 
weld in wrought iron in Fig. 15. The last two again ¢g 
an efficiency of 100 per cent. Fig. 16 is of good acet 
weld in mild steel which shows complete fusion at the 
tion, but rather large grain on account of not being 


mered. (To be continued) 





WELDING SUPERHEATER FLUES IN LOCOMOTIVE 


FIRE BOXES WITHOUT THE COPPER FERRULE 
By R. W. Gardner 
In the boiler shop of the St. Louis and Southwestern Rai 
at Pine Bluff, Arkansas, superheater flues are welded in 
motive fire boxes without the use of the copper ferrule. Th: 
panding of the flue is also done away with. The process us 


the shop is interesting and somewhat after the following sim; 


fashion : 


The flue holes are first countersunk to about a 45 degree ar 
The flues are then inserted and centered in the hole by th 
of a wedge. They are left to project about 1s 
inch from the sheet line. The seam is then started at the bott 
and traced around the tube to the top on one side. The w 
device is then carried back to the bottom and the seam t 
on the opposite side. When completed, they should be abx 
of an inch outside of the sheet. The small flues and co; 


steel 


between the supers should be left out until the welding is dor 


According to authorities in the St. L. & S. W. shop, the pro: 
is quite successful. They report that several sets have ali 
overrun their rated mileage and have given no trouble whats: 
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Achievement 





—<| Achievement—in terms of 
service to you—is here rep- 
resentéd by types of G-E 
Arc Welding Equipment. 


From the first sets for hand 
welding operations to the 
new type of Portable Semi- 
Automatic Arc Welder— 
the General Electric Com- 
pany has been a pioneer in 
thedesign and manufacture 
of equipment which gives 
to Industry the broadest 
uses of arc welding. 


G-E Arc Welding Special- 
ists are at your service to 
select the right equipment 
for production, repair, or 
salvage in your plant. 











G-E Portable Semi-Automatic Arce 





Welding Equipment is the most ad- 
vanced met of arc welding. 


General 


General Office C Om 









Type WD Self-Excited Constant 
Eneroy Electric Arc Welder to 
supply power to one operator. 





G-E Automatic Arc Welder builds 
ub morn or under-cut surfaces of 
shafts, axles, etc., and is also used 
for welding seams of pipes, 
tanks, etc. 








G-E Semi-Automatic Are Welding 
Lead is a device to be attached to the 
G-E Automatic Arc Welder which 
obtains the continuous welding feat- 
ures of the automatic welder, and 
permits the operator to direct the arc 
as required by the conditions of the 
work. 
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Sales Offices in 
an y all large cities ““ 
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FIRE TRUCKS EQUIPPED WITH CUTTING OUTFIT 

Recently the Indianapolis Fire Department have equipped a 
number of their fire trucks with cutting equipment and cylinders 
containing oxygen and hydrogen gas, as furnished by the Indiana 





Fire Trucks Equipped With Cutting Apparatus. 
Oxygen Company. The oxygen-hydrogen cutting equipment will 
be used to.cut down steel bars and grating from windows and 
floors on burning buildings, to aid the firemen with their work, 
before the conflagration has made much headway. In rescuing 





Firemen Cutting Grate Bars, 


human lives, the cutting torch has played an important part. 
The Coroner’s Jury in deciding the contributing causes for the 
Knickerbocker Theatre disaster in Washington, D. C., recom- 
mended among other things, “That the City Fire Department be 
equipped with cutting outfits.” 





METALLIC ARC RESTORES CRACKED BRASS 
FLANGE 
By L. J. Cullen 
A stern bearing on the S. S. Sandy Hook belonging to the 
Central Railroad of New Jersey was cracked across the flange 


=a —~— 


- 

















Three Views of Cracked Flange. 


for a distance of about 12 inches straight across and an additional 
Arcuate crack of about 5 inches. The crack was not all the way 
through but gave way immediately upon receiving the impacts that 
occurred while the groove was being chipped preparatory to weld- 
ing. The metal was of brass and bulky in size. After the parts 
had broken apart, it was necessary to make a double bevel in 


Ma 
order to make a successful weld. This was done and 
ing performed. 

A. D. C. electric arc welder was used with the elect; 
tive and the carbon are switch thrown in. Instead of 
carbon electrode, a filler rod of ss inch manganese br 
used. A 60 volt, 150 ampere electric current was used 

The bearing had been in service since December, 
there has been no complaint of any trouble since. Its 
were 3 feet long and 15 inches wide. 





COLLAR OF THERMIT WELD ALLOWS GR< 
INSPECTION 

The one fact that has been more responsible than 
for retarding the progress of welding, according t 
ment by the Metal & Thermit Corporation, New 
that when a weld is made it is impossible to determi 
out destroying it what strength is definitely assured 
to allow. An examination of the surface of welds . 
this. It is on this account that certain we 
technical and associations interested in t} 
have greatly restricted the alloy 


reveal 
societies 
bilities of welding 
plication. 

A thermit weld, however, by reason of its collar 
careful inspection and permits the drawing of pr: 
clusions as to the strength of welds. In thermit weldi: 
is little danger of having such defects as lack of fusio: 
proper amount of thermit has been used and inst: 
have been carefully followed), or oxide inclusions 
(due, for example, to fa 
properly clean scale from wrought iron sections befor 


surfaces, oxide inclusions 
ing) have always resulted in thermit welding in only o: 
of defect, i. e., blow holes. This defect, due to the 
tendency of the gases to rise in the molten mass, if pr: 
all, will be present in the thermit steel collars, and 
amination internally of the collar can be made without 
ing the strength of the weld. Thus the unsound welds « { 
found and condemned. 

In practice, this examination is made by gougins 
grooves in the thermit steel collars parallel with the 


the piece, these grooves reaching almost to the 
section itself. Two such grooves on the four sid 
thermit weld have been found to be sufficient. [i 


grooves are observed to be free and clean from blow | 
fects, the inspector may be reasonably assured that t! 
itself is sound. 





NEW ACETYLENE PREHEATING TORCH 

A new type of preheating torch, burning acetylene ¢ 
beng announced by the Weldit Co., 510 New Jersey Ave., N.\\ 
Washington, D. C. This would seem to be a luxury 
glance, but the manufacturers claim that it does the 4 
quickly and is so free from trouble that it has a real p! j 
the day’s work. The torch is constructed on the Bunsen 
principle, has no loose or moveable parts, and burns a 
with air. It heats small parts quickly and is very use! a 
such awkward jobs as straightening an axle under the autor 
The torch can also be used for brazing. 





TORCH SAVES STEAM DOME AND FARMERS TIME 
By L. S. Huling 

Out on the wheat fields of Kansas, interruptions to t! 

ness of threshing are very costly. Seasons must be 

with as well as balky, unwieldly machinery. It is enough | 

a spell of weather butt in on the threshing job, but 

much if the machinery breaks down. 
It sometimes happens that the machinery does give j 

the failure of a steam dome on a threshing engine | 


the basis for this discussion. ' 
Huling & Sons, welders in Brownell, Kansas, were call Wi 
crippled thresher after the job of repair had been turned dow! 8 


\ 1922 


.s impossible. The crack in the dome was a mean one 
yuired a good deal of skillful head and hand work, but 
ulin concern did not stop just because the job is hard. 
Instead they went right ahead and made a successful job of the 
ind put it back in service. 
crack was 17 inches long and followed the line of roll 
» the dome as shown in Figure 1. After preparation of the crack 


lil 


for welding, the weld was made after the fashion of a regular 


Fig.2 Fig.3 





Straps are 3/4 round 
(fon 
Straps Were Used Here Because Staybolts Were Not Available. 


boiler seam. Upon cooling, the job was further reinforced by 
several straps as shown in Figure 2. Staybolts would have been 
more desirable in the place of the straps but there were no 
staybolts available. The straps served just as well, anyway. 

The nearest boiler shop was about 100 miles away and the 
delay to the thresher would have been very costly. Not only 
would he have had to wait for the new dome to be flanged and 
fabricated but he would also have had to wait until it was in- 
stalled. Meanwhile a thousand other things could happen that 
would queer his chances of getting the threshing out of the way. 





TRANSPORTATION ENGINEERING CORPORATION 
CHANGES LOCATION 

Announcement is made by the Transportation Engineering Cor- 
poration that they have changed their location from 200 Fifth 
Avenue, New York to 15 Park Row, New York. 

PATCHING AN OIL WELL CASING 
By R. R. Palmer 

While reading the evening paper recently I noticed an account 
of an accident at a local mine, caused by a coal cutting machine 
cutting into the casing of an oil well, filling the room with gas, 
the gas igniting from the miner’s lamp and severely burning him. 

[ immediately began wondering what I would do if I had a 
mine in such a condition, and, naturally as I am a welder, my 
first thought was, “why not weld that casing.” But the mine was 
full of gas which made the job of welding said casing seem less 
attractive. A few days later I was thinking about the accident 
when J met the superintendent of the mine. He immediately in- 
formed me that he would like to have some welding done. 1 
asked him what he had and he said he wanted to get some six 
inch pipe welded. I asked him where it was and he said about 
two miles under the ground and related the incident to me. 

We loaded the outfit in the truck along with a tank of each 
gas and proceeded to within about one mile of the mine where the 
road apparently ended. The superintendent went to the mine 
and sent a man with two bank mules to haul our tanks. 

We fastened the rope to the top of each tank, laid the tanks 
on their sides and let the mules drag them through the mud. 
\rrived at the mine, we loaded the tanks in a coal car, hooked 
up the outfit and entered, each carrying an electric torch for 


lighting purposes. 
} 


i¢ valve had been closed on the main gas line, shutting off 
pressure of the rest of the wells, and a valve had been opened 
ng the gas escape from the well on which we were to work. 
he mine fans were all running and very little gas could ac- 
ulate in the room in which we were to work although consid- 
© gas was coming out of the hole in the pipe. We made 
tch to fit over the damaged place. The hole in the pipe 
about six by six inches, our patch being quarter inch by 
by seven inches. We wired the patch over the hole. I 
lered the best place to work was directly in front of the 

p Holding the torch close to the patch I scratched the flint 
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and the flames were about three feet long on all sides of our 
patch. Of course it was very warm. The flames were shooting 
to the sides, top and bottom but not coming in my direction, 
and very soon the job was complete. The superintendent told 
me later that he had spent about one hundred and fifty dollars 
trying in different ways to stop the leak. Had a man from a 
nearby city with a clamping device, but-to no avail. The weld- 
ing cost less than twenty dollars. 

With a clamp the casing could never be removed as the hole 
in the ground is just Marge enough to admit the pipe. By the 
welding process the patch was the size of the sleeve with which 
the pipes are connected and the pipe can easily be removed. 


C. A. McCUNE NEW PRESIDENT OF AMERICAN 
WELDING SOCIETY 

The annual meeting of the American Welding Society was 
held in the Engineering Societies Building, New York City, from 
April 26 to 29. The program included the reading of papers on 
welding and related subjects, and a series of discussions on the 
adoption of standard specifications and codes. At the technical 
session of the meeting three interesting papers were read. They 
were: “Welding of Heavy Copper Plate,” by A. S. Kinsey; 
“Electric Welding of Dredge Pipes,” by J. H. Nead and R. L. 
Kenyon; “Thermit Welding,” by J. H. Deppeler. Separate 
sessions were held on electric-arc and gas welding. The com- 
mittee on training of operators reported considerable progress 
along these lines and was authorized to ccntinue its work during 
the next year. 

The election of officers resulted in the selection of Charles A. 
McCune, of the Page Steel and Wire Co., Bridgeport, Conn., as 
president; W. H. Namack, of Ballston Spa., N. Y., vice-presi- 
dent for the New York and New England district; T. T. 
Oechsle, Philadelphia, Pa., vice-president for the middle East- 
ern district; W. A. Slack, Chicago, vice-president for the middle 
Western district. Directors elected were: James Burke, Erie, 
Pa.; Herman Lemp, Erie, Pa.; H. I. Walsh, Newport News, 
Va.; A. F. Jenkins, Baltimore Md 


ATTRACTIVE WELDING EXHIBIT 
The accompanying photograph shows the exhibit of the Air 
Reduction Sales Company at the National Railway Appliances 
Association Exhibition held at the Coliseum, Chicago, March 











Airco Exhibit at Railway Show. 


13 to 16. The exhibition was well attended this year and this 
exhibit is reported to have been a valuable one, the company 
deriving considerable direct benefit as a result of this repre- 
sentation. 
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Welded Fittings Are Less Than One-Half the Weight of Old 
Style Fittings, Cost Less and Are More Easily Handled 


Butte, Montana, 
Monday. 
Dear Ed :— 

Was mighty glad to find your letter of the 10th waiting for 
me here. If a fellow don’t get word from his home town once 
in a while he sure does get lonesome. I note what you say about 
your friend Eubanks of Kansas City and his suggestions. You 
are the doctor, not me; if, as he says the addition of 25 per cent 
cyanide to the ordinary brazing flux helps as much as he says it 
does in the brazing of cast iron it’s a good thing to know. If 
more fellows would write in their hints it would help the whole 
game. Naturally the proof of the pudding is in the eating they 
say so I'll be interested in learning just how you make out with 
Eubanks’ tip on brazing. I don’t quite get his other idea of 
taking care of expansion and contraction on aluminum crank cases 




















Drill Press Converted Into Mechanical Cutter. 


but perhaps you do. 
fully sometime. 

I didn’t come across anything so very startling in the welding 
line here but just the same there is one thing I want to tell you 
about. You probably remember that about two years ago Butte 
completed a large welded pipe-line. It wasn’t much different 
from others that you’ve heard about in California and the oil 
fields, except perhaps, that this one had to be laid over a moun- 
tain. The thing that interested me was that one shop after seeing 
this pipe line, conceived the idea of manufacturing large pipe 
fittings by the welding process. Did you ever see a fitting for 
a twenty-four or thirty inch low pressure water line Ed? They 
are immense things and weigh anywhere from five hundred 
pounds up to a ton or more, depending upon their size and de- 
sign. Now the welded fittings are less than one-half the weight ; 
can be handled more easily ; can be manufactured for less money ; 
they have practically no limits when size and shape is considered 
and in addition, if ever a time comes after an installation is made 
that a change must be made, the fitting need not be moved; 1 
means simply that a cutting torch and one for welding will be 
about the only tools necessary to make any change. 

I'm enclosing a sketch showing the type of fitting they were 
making up today. This welding was being done by the electric 
process but I see no reason why it couldn’t bé done by the oxy- 
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If not, perhaps he’ll explain it a little more 


acetylene just the same. The body, or main part, is 
ordinary pipe, cut to size and the same holds true of 
These offsets after being cut to shape to fit 

body are then set in position and welded on, befor: 

hole is cut in the body. When welded, a cutting tor 
straight head is used to remove the part of the main bo 
the welded portion.* 


sets. 


Really the flanges are the most interesting part of a 
I first examined them I thought they must have be 
out on a machine but when informed that they were al! 
with the torch then I wanted to know all about ho) 
done, for I’d never seen such smooth cutting in all m 
asked the fellow showing me around how they 
spoke as follows :— 

“When I tell you, my friend, that all those 
have been turned out on a drill press, you will probabl; 
me twice to see if I’m joking but such is really the cas 
have tried a lot of different stunts such as compasses, gu 
volving the work and so on but the result was more 
rough job. That drill press, you see over in the corne: 
the is the one that does the trick. It had been d 
as a drill press but our foreman got ahold of it one da: 
it down to run very slow; arranged that adjustable arn 
spindle so that it would hold a straight head’ cutting 
permit 


did it 


flanges 


door, 


it to revolve but once.” 


“If we intend to run a number of flanges,” he continu 





Three Views of the Welded Pipe Fittings. 
Left: Showing how heavy flanges are welded both inside and out on 


extra large fittings. Center: A special flange design for welded high 
pressure piping. Note how weld is removed from face to prevent warp 
ing. Right: An extra large pipe fitting produced by welding, proves 
much more efficient than the cast variety. 


pick out a plate of the proper thickness, set it up on 
with one end under the spindle of the press. The arm 
justed so that the tip of the torch is the proper distanc: 
the center, then the flame is turned on. At the proper n 
both the oxygen cutting jet and power are turned on simu 
ously and it’s almost impossible to have anything else result ‘ 
a perfectly smooth edged circle. It’s purely a mechanical | 

ment and if the correct sized cutting tip and flame ar« 

the reaction will be complete and no slag will appear 

under side.” 


“What do you do with the centers of those large flang: 


asked. “Surely they are not all wasted.” q 
“Certainly not” he. answered, “we cut smaller flange: q 
them.” 


I examined one of the fittings again to see how thx 
were made and found that on the flanges they were welding 
them both inside and out. I'll make a little sketch of th 
section to show what I mean. You will notice that the «1 : 
the pipe don’t come flush with the outside edge of the flang § 
it stops about*a quarter of an inch inside so that a nice 
weld can be made there. : 

Now I don’t know whether the foregoing is going ~9 
you much in your shop or not but it may be the means « 
ing you some kind of an inspiration, if so all’s well. 


vo aibes 


3ut 
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Trade Mark 





A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 
Carbolite is carefully manufactured from 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 
a thoroughly clean product, uniform in size. 


Carbolite is made in all standard sizes and 


can be supplied promptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 
General Offices 
DULUTH, MINN. 


WAREHOUSES IN AL'L CENTRAL STATES 
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to keep in mind for I’m sure you'll have occasion to use the 


same shop I saw another fitting that ought to be one for you 


idea some day. This fitting is nothing more or less than a flange 
and it’s intended to be used on welded high pressure lines where 
a joint, other than a weld is desired. The idea is to get the 
weld away from the face a little in order to prevent any warp- 
ing. 
heavy stock and 


The flange is punched out, as I have shown, from a fairly 
They 


say it works out fine on high pressure lines so the next time you 


welded to the pipe end where desired. 


have a good sized steam installation you may want to try it. 

Well, Ed guess I'll have to ring off for this time. My train 
is due in another hour and I have a couple of reports to finish 
up. .1 jump from here to Minneapolis and then in, so don’t be 
surprised if | run down to see you in the near future. 

Your old pal 
Shep. 
WELDING SAVES MONSTER GUN LATHE STEADY 
REST 


By H. LeLaurin 


On account of the immense size of the forgings from which 


large naval guns are made, and also on account of the great 








May 


Our account deals with one of th: 
type machines on which a steady rest, the part that act 
stand or leg for the lathe bed, was broken across a flange 

The part broke on gun lathe No. 3 in the United States 


gun factory at Washington, D. C., and the story of its 


sorts of operations. 


ical salvage by the welding process is quite interesting 

much as the broken section was a casting, it was necess 
preheat it before applying the oxy-acetylene flame rt 
use of oil burning torches. Thes 
trained on the casting in the area about the line of br: 

the piece was a cherry red. The portions of the rest 
were not close to the line of break were not heated. Aft 


accomplished by the 


heating, the welders commenced their work. 


The steady rest weighed 5,940 pounds. The size of t 
can be better realized if the reader will stop and think fo: 
that 


One huundred pounds of filler rod was required to 


ment 5,940 pounds is considerably more than 2 long 
breach. Approximately 1,933 cubic feet of oxygen wer 
The job required 1,613 cubic feet of acetylene. The actua 
ing operation required about four and one-half hours of 
The photographs accompanying this article also help 


out the immensity of the job. The total cost of labor an 














End View of Welded Casting. 


swing room required in the lathe during the turning process, some 
huge lathes are necessary. The dimensions of these lathes vary 
a great deal, as they are required to perform numberless different 

















The Light Area Indicates Extent of Preheating. 





The Completed Job. 





















All Ready to Weld. 


To replace the b: 
steady rest with a new one would have cost at least $1,801 
It will be noted that if there were no method of repair for 
lathe section, a new one would have been purchased to rej 


terial to perform the repair was $154.00. 
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Showing Break on Lathe Steady Rest. 





it. This would have meant the loss of the difference betv 
the two figures quoted plus a time loss that would not be 
to calculate. 
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or Repairs 


AGE-ARMCO Welding 

Rods and Electrodes will 
be found absolutely depend- 
able for all mild steel Welding. 
The science and care which 
govern all steps in the produc- 
tion of this wire would indeed 
be lost if the resulting product 
should be other than guaran- 
teed. 


Page-Armco Welding Rods 
and Electrodes are guaranteed 
99.84% iron conforming in all 
respects to 


American Welding 
Society Specifications 
Gas Welding Rods 
G-No. 1-A 
Electrodes E-No. 1-A 


PAGE STEEL & WIRE COMPANY 


BRIDGEPORT, CONN. 


Chicago New York Pittsburgh 
Portland, Ore. San Francisco 


PAGE -ARMCO 


WELDING RODS and ELECTRODES 
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Strength of Arc Welded Pressure Vesse! 


Results of Tests on Electrically Welded Containers 
and Specially Prepared Specimens of Welded Metal 


By R. J. 


HE investigation which forms the subject of this paper 
a i was made by the writer for the Vilter Manufacturing 
Company of Milwaukee, who furnished all test specimens. 
The tests on the containers were carried out at the works of 
the company. The tests on the specimens cut from the con- 
tainers and on the specially prepared specimens were made 
in the materials testing laboratory of the University of Wis- 
consin. 

2. The writer wishes to acknowledge the helpful co-opera- 
tion of the officers of the Vilter Manufacturing Compary, 
their readiness to submit their product to any test suggested 
and their promptness in furnishing the necessary specimens 
and appliances. Thanks are due for helpful suggestions to 


Roark+ 


dimensions, but with gas-welded and riveted heads, by 
tests on such containers. In order to secure a more p: 
check on the uniformity of the joints and more specifi 
mation as to their strength under various conditions of 
it was planned to cut from the containers specimens 
form as to give, when subjected to laboratory tests, t 
sired information. Partly to determine the best for; 
such specimens and the best method of testing the: 
partly to aid in the interpretation of results, strain m« 
ments were made on certain of the specimens duri: 
tests. From these measurements relations were estab 
between the internal pressure in a vessel of the standar: 
and the resulting stresses on the head joint. 


TABLE 1—RESULTS OF PRESSURE TEST ON CONTAINERS 
















































































PRESSURE IN ® Stresses ON Heap Joint 
Le. peR Sq. IN. aT ~ AT MAXIMUM PRESSURE 
it] = = : 
oa - he —  w@liuc Levels ww. U Pes 
8 : 5 : :a 61 Fe aleed .|o eos 
oe DESCRIPTION OF SPECIMEN c a a . a3 Pe 2 Rs s+ He SEAS 5 a2.5 
s b & ° 5 ray = _s c's co jes . “ 
“ a s = ~~ S| osa— 2 e. 
an os | Fe | = : es Sigtgslss S\=aga|"e ga z 
<3 e$ % E SS. Sises-lse.s He bul xe in 2 
28 32 a a) SSR 5) SS5s/52 ejeereiecre - 
ha a” = Ss 32 2% CIR E mis en Bis ane x 
Standard commercial container with cloctrteahs - Longitudinal 3 o> 
1 EET Ey aren 1925 2150 | crack started| 7770 870 1780 9800 | 15000 
Size 16 in. x 10 ft.. 22+: - | (1820) | (2040) | at nipple | v4 
Standard type container with gas welled he heads 923 ; 2150 | 2200 | Head 7960 yOu 1820 | 10500 | 16000 | Fractur 
2 Size 16 in. x 10 ft. (2040) | (2090) | forced off | section | 
3 Standard type container with riveted heads 1200 | 2100 | Excessive | 
, Size 16 in. x 10 ft.... (1120) |... _ | 000), SS An TE? SR, eS Sa 
Container with gas welded he ads and gas welded) — “Split along | 
4 longitudinal butt joints 1600 long. butt ‘ul be NT pe! , | 
Size 16 in. x5 ft. (Weld by Le Quelle)... | (1540) | weld a, EC ; “ay Be 
4 Comet with gas welded heads and gas welded spht along | 
5 itudinal butt joints 1300 | *f long. butt | i | 
(1240) | weld | } 





ze 16 in. x 5 ft. (Weld by Vilter) 


Container with electrically welded heads and elec- 
6 trically welded longitudinal) butt joints 

Size 16 in. x 5 ft x 
Reinforced container with electrically welded heads i 
7 (3 concentric shells, concrete filled) ; | 4500 

















Size 10 in., 12 in., 14 in. x3 ft. 2 in Sa (4800) 
| Reinforced container with gas welded heads (3 con- 
7 centric shells, concrete filled) pra. 4350 4100 
Size 10 in., 12 in., 14 in. x 3 ft. 2 in (4230) ao Le 
ee Special « container with one head electric ~_ welded; ae 
i) one head riveted ; 1750 
Size 16 in x 2 ft (1670) 











Prof. G. L. Larsen, professor of Steam arid Gas Bypgineering 
at the University of Wisconsin, who witnessed tht tests on 
containers. 
Purpose and Scope of the Investigation | 

3. The primary purpose of this investigation was to dem- 
onstrate the strength and uniformity of a certaih type of 
commercial pressure container with electrically welded head 
joints. These containers were made of lap-welded pipe and 
were provided with spheri€éal flanged heads. Their dimen- 
sions are given in Fig. 1.; The average physical and chemical 
properties of the steel used, as reported by the company fur- 
nishing it, were as follows: Yield point, 38,000; ultimate, 64,- 
000; elongation, 27 per cent; carbon, 0.17 per cent; man- 
ganese, 0.44 per cent; phosphorus, 0.01 per cent; sulphur, 0.027 
per cent. It was proposed to determine the absolute strength 
of such cdntainers by pressure tests on representative samples 
and to establish a comparison with vessels of like form and 





*Paper presented at the Spring Meeting, Atlanta, Ga., May 8 
to 11, 1922, of the American Society of Mechanical Engineers, 29 
West 39th Street, New York. 

+Asst. Prof. Mechanics, University of Wisconsin. 

















| Spht along, a! alee es i re 
1400 | long butt 
(1340) F weld | | | 
Head } } | Fract 
4800 forced off 11860 } 18000 ; } ‘on sect 
(4680) ; 8 eee | B-B, ( 
Excessive } 
4350 leakage at | 10720 
(4290) | wekdjowtn} % een Be 
Split along 
2500 lap weld 9100 11600 | 17600 
(2390) | 








4. In order to gain still more detailed information 


cerning the physical properties of welded joints, various sp: 


cial specimens of welded metal were made up and teste: 
subsequently described. 


5. It is thus seen that the investigation comprised th: 


more or less distinct series of tests, namely, tests on 
tainers, tests on spécimens cut from containers and test: 
special specimens of welded metal. 
Tests on Containers 
6. In all, nine containers were tested. In each case, 
test consisted of subjeeting the spectinen to an interna! 


draulic pressure which was gradually increased until ruptu: 
resulted or such rapid leakage developed as to make further 


increase of pressure impracticable. Pressure was in » 


cases applied in predetermined increments by a hand pum 
and was measured by an indicating gage which had b: 


calibrated immediately before its use in these tests. 


led 


to provide information on some specific point. In orde: 


compare the work of different operators, two similar ea: 


40 


7. Some of the specimens were of standard design. So: 
were so made as to secure failure of a particular sort in ord 





_ 1922 THE WELDING ENGINEER 41 








you sure can weld with Fre- 
Flo, castings which have been 
exposed to high temperatures! 


Virgin pig iron and not junk dealer’s de 
light—is the one and only base of Fre 
Flo. Consider too that Fre-Flo is made 
under constant laboratory control. A 
sure guarantee of uniformity. 


So when you try this rod once and find 
that it shows no trace of white (chilled) 
metal on fracturing, and moreover makes 
a weld, soft and machineable, free from 
surface oxide and hard spots, you know 
that the same fine welding qualities are 
in every inch of Fre-Flo rod. 


Working samples free on request 


ATLAS FOUNDRY COMPANY 


GUARDIAN BUILDING, CLEVELAND, OHIO 
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PRE-HEATING 


WITH 


KEROSENE FLAME 


is the quickest, most practical and 
economical way 


IF YOU USE A NON-CARBONIZING BURNER 


THE WIEDERWAX 


Burns steady at all times. 
No carbon cleaning necessary. 


Spreads a sheet of flame under the cast- 
ing. 





No smoke. No obnoxious odors. 


Let us improve your kerosene torch by 


the WIEDERWAX method. 
Small outlay of money will give contin- 
uous satisfaction on all preheating work. 
Write us at once for latest catalogue and 


price list on keorsene torches and preheat- 
ing tables. 


DISTRIBUTORS WANTED 


GEIST: MANUFACTURING CO. 
Atlantic City, N. J. 
Mfrs. of Modern Preheating Appliances 
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Careful laboratory 
analysis, will show that 


Acetylene— 


made from 








BRAND 


CALCIUM CARBIDE | | 


Is free from impurities which affect 


good oxy-acetylene welds. 


The reason for this is that Sun-Lite 


Calcium Carbide is made from care- 





fully selected raw materials which are 
properly treated so as to produce car- 
bide of highest gas yield and purity. 


Impurities in Acetylene owe their ori- 
gin to being present in the raw mate- 
rials used and these impurities can only 
be detected by proper analysis of 
materials. 


Manufactured by 


Gas Tank 
Recharging Co. 


WORKS: 
KEOKUK, IOWA 
GENERAL OFFICE: 

MILWAUKEE, WIS. 





Distributed in Texas by 


Magnolia Gas Products 
Company 


Houston, Texas 
San Antonio, Texas 
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4 


welded specimens were made up, the welds being made by 
different operators. On certain of,the containers of stand- 


ard design, strain measurements were made as mentioned 
above. 

8. The various tests are described separately below, and a 
summary of the results obtained is presented in Table 1. Ac- 
companying photographs show the appearance of the speci- 
mens before and after testing, and indicate the manner of 
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M 


sure was reduced to zero after each specified 
Strain measurements were taken at each of the a! 
sures. The maximum pressure was then applied 
Behavior: Ata pressure of 1,750 lb. per sq. in. ¢} 
started to leak. The tank had visibly increased j; 
and the elastic limit had evidently been exceed 
pressure of 1,925 lb. per sq. in. leakage occurred 
of the nipple. A new nipple was welded on and 
















































































TABLE 2 TESTS OF SPECIMENS CUT FROM CONTAINERS 
(Resvutis or Tension TEsTs on Specimens or Type A) 
| DIMENSION OF SPECIMEN 
| —— | Ut. Loap MomMENT Max. Ten. 
a Seema ees vo E. with ol | Width of | “e” at Ult at Unt. a Metuop or F, 
No Specimen was Cur eves? : (Computed) 
Specimen | Weld Load | Lb I 
| We “pe } Lb In.-Lb. - Pun Sq. In 
| In In In | 
oe ee a Se ee te BR ON eS Ble ET Me SS 
| 
1 No. 1 — 16 inch electrically | 2.00 | 09 2.40 5000 8000 32000 Shell broke transve 
2 welded previously tested \| 2 00 | o8 2.25 4170 6250 32000 Weld broke trans 
—— — Oe ES a —EE a 
3 No. 4— 16 inch 2.00 | O08 2.10 4650 6500 33500 Shell broke trans 
4 gas welded | 2.00 07 2.26 3700 5550 36500 Weld broke and t: 
5 previously tested i] 2 00 08 2.75 4070 7450 37500 Shell broke trans 
6 (weld by Vilter Co.) | 2.00 0.8 2.60 3730 6450 32500 Weld tore 
7 No. 5 — 16 inch } 2.00 08 2.62 3080 5350 27000 Weld tore 
8 gas welded | 2.00 08 2 65 4100 7250 36500 Weld tore 
9 previously tested 1} 2.00 06 2.32 2880 4450 39500 Shell broke transv¢ 
10 (weld by Le Quelle) 1] 2.00 Weld tore 
pea Sk MESS ES et i tee) I RE SES as bias 
1 No. 10 — 10 inch |} 2.00 07 230 06=— | 4170 6400 42500 Shell split 
12 electrically welded H 2.00 06 2 23 | 3250 4800 43000 Weld broke transv: 
13 not previously 2.00 07 2.27 4250 6400 42500 Weld tore 
i4 tested || 2.00 0.6 2.11 3400 4800 43000 Shell split 
eo ante ; ] 
15 No. 3— 16 inch i] 1 35 19250 Rivet head shear: 
16 riveted 1.40 19850 Rivet pulled in tw 
17 previously tested | 1 60 21000 Rivet pulled in tw 
19 | No. 11-10 inch 1.45 8240 Outside rivet head s! 
20 riveted ech nes 1.25 8120 off in each case 
2 not previously 1.50 . . A dddebuses ei aeawn A acees 
22 tested 1} iagtiiea 1.60 a wa. Fees eee Ge ee 
—— ——— ———Eee a a —— =i --— — 
failure. The results of the strain measurements and the way increased to 2,150 Ib. per sq. in. when the specimen + 


in which they were used to determine stresses are presented 
subsequently in a special discussion, under the heading 
Stresses on Head Joints. Pressures mentioned below are 
nominal pressures as indicated by the gage readings. Cor- 
rected values, taken from the calibration curve for the gage 
used, appear in parentheses in Table 1. All stresses were 
computed from these corrected pressures, which are in general 
about 3 per cent less than the corresponding nominal pres- 
sures, 
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Fig. 1—Shape and Dimensions of Specimen Containers. 


Specimen No. 1 

Description: 16-in. by 10-ft. standard, commercial con- 
tainer with electrically welded heads. 

Method of Testing: Successive pressure of 200, 400, 800, 
1,200, 1,600, and 1,750 Ib. per sq. in. were applied. The pres- 


Failure was due to circumferential tension in the sh¢ _ 
fracture commenced at the nipple, whence it proce: 

and along the lap weld in the pipe composing the sh« 

heads did not reverse. 

Specimen No. 2. 

Description: 16-in. by 10-ft. container of standar 
with gas welded heads. 

Method of Testing: Successive pressures of 500, 1,00 7 
1,500 and 1,800 lb. per sq. in. were applied. 
ments were made at each pressure up to and including 
lb. The pressure was not reduced to zero after each 
tion, but was maintained and increased to the 
without release. 


Strain measu! & 


Behavior: No difficulty was experienced on 
leakage. At a pressure of 2,150 Ib. per sq. in. 
heads reversed. At a pressure of 2,2 Ib. per 
specimen ruptured, the reversed head being violently 
off. Failure was due to combined longitudinal tens 
bending; fracture occurred on a circumferential s: 
the shell adjacent to the welded joint. There was als: 
in the outside face of the welded metal, indicating 
failure due to bending. The circumstances of this { 
discussed more in detail under the subject of Stresses 
Head Joints. 


Specimen No. 3 F 


one 


S( 


Description: 16-in. by 10-ft. standard, commer: : 
tainer with riveted heads. ks 
Method of Testing: Successive pressures of 200, 400, * é 


Str 


1,200, 1,600, and 1,800 Ib. per sq. in. were applied 
measurements were made at each such pressures, 
pressure was reduced to zero after each specified app! 
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Swedox Welding Rods and Wire 


SWEDOX welding wires and rods are the pioneers of all welding wires. For over 12 years they 
have been recognized as the foremost and most reliable of all products. Their use in practically every 
known industry has proven their superiority. The quality maintained has never been equalled. 


NONOX SWEDOX SQUARE [ CASTOX 


LEKTROX SWEDOX MANGANOX 
GAS CARBOX ALUMINOX 
ARC CARBOX pnownex 
VANOX BRAZOX 
NICKOX TOBIN BRONZE 
KROMOX COPPER ALLOY RODS 
RAILOX 
CASTOX CASTOX-BRONZOX 


ALUMINOX FLUXES. 





Immediate Shipment of any quantity large or small from either our Chicago or Detroit warehouse. 
Unequalled service—we ship the same day. 


FREE trial samples furnished upon request. Our experts will solve your welding problems. Send 
them to us. 


CHICAGO, ILL. ( enitiral 1 (c -» DETROIT, MICH. 
127 N. Peoria St. > Skee Ee \VVute. ompanyy Warren & Bolloves Ave. 
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Hauck Preheater 
Saves the Weld 


| To reclaim several 8 ton cast iron melting 











pots through welding, the engineer in charge 
writes:— “When | tried to preheat the first pot 
in an improvised charcoal furnace, discovered 
that 26 sacks of charcoal burning at one time 
around the pot little more than warmed it. It 
was not until | supplemented this with a blast 
from an oil and compressed air line (No. 4 
Hauck Compressed Air Type Preheater), cov- 
ered the furnace and casting with asbestos 
paper, that | succeeded in securing the preheat 
necessary to proceed with the welding.” 


Preheat With Oil and Get a Perfect 
Weld With a Saving of Time, Labor 


and Gases. 























Cutting Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired 


K-G Welding and Cutting Co., Inc. 


Home Office and Factory 
556 West 34th St., N. Y. City 


SALES OFFICES: 
Philadelphia, Pittsburgh, Chicago, Springfield, Mass. Norfolk 


Preheater Booklet No. 127 
Sent on Request 


HAUCK MANUFACTURING COMPANY 
Established 1900 .- 


122 Tenth Street Brooklyn, N. Y. 












FREER OR ET I, WIRE 
IRR ee ET RE 


Se aa 
> pseenit 3 s 


— 





May 


4 


The maximum pressure was applied by power on the second 
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Behavior: The head through which the water was 
ted reversed at a pressure of 4,500 Ib. per sq. in. TI 
head reversed at a pressure of 4,800 Ib. 
and when again increased, rupture occurred at 4.750 | 
head through which water was admitted 
Failure was due to combined bending and tension, | 
occurred partly in the shell and partly in the weld, 
front edge of the head flange. This failure is discuss 
fully under the subject of Stresses on Head Joints. 
in this case was sudden, the head being forced off 
siderable violence. 

Specimen No. 8 

Description: This specimen was similar to specime: 

except that the ends were gas-welded. 


day of the test. 

Behavior: At a pressure of between 1,200 and 1,600 lb. per 
sq. in. leakage was observed at both ends next the rivets and 
in the weld at the nipple. The nipple was replaced and the 
test continued. At a pressure of 1,800 lb. per sq. in. leakage 
became so bad that it was found impossible to increase the 
pressure further by hand. The specimen was therefore con- 
nected to a power pump and a pressure of 2,100 Ib. per sq. 
in, obtained, when leakage again prevented further increase. 
The container did not rupture and the heads did not reverse. 
Specimen No. 4 

Description: 16-in. by 5-ft. container of standard form 
with gas-welded heads and gas-welded longitudinal butt joint 
Welding by Le Quelle. 


The pressure 


was for 















































Method of Testing: The container was subjected to a 1750 
steadily increasing pressure, applied by hand, until rupture iv a 
resulted. i/ “a 

enki 
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Container. tainer Heads at Different Pressures 


Method of Testing: Same as for specimen No. 7 
Behavior: Leakage occurred at the nipple weld at 
sure of 3,200 lb. per sq. in. Both heads reversed at a pr 
of 4,100 lb. per sq. in. Leakage at the nipple weld pr: 
the application of a higher pressure than 4,350 lb. per 


Behavior: No leakage occurred. The heads did not re- 
The specimen ruptured at a pressure of 1,600 lb. per 
Failure was due to circumferential tension. The frac- 
Failure was sud- 


verse, 
in. 
ture occurred along the welded butt joint. 
den, the tank splitting along nearly the entire length of the 


sq. 





butt weld with a loud report. 
Specimen No. 5 

Description: °16-in. by 5-ft. container of standard 
with gas-welded heads and gas-welded longitudinal butt joint. 
Welding by Vilter. 

Method of Testing: Same as with specimen No. 4. 

Behavior: Similiar to specimen No. 4, except that failure 
occurred at a pressure of 1,300 lb. per sq. in. 
Specimen No. 6 

Description: 16-in. by 5-ft. container of standard form with 
electrically welded heads and electrically welded longitudinal 
butt joint. 

Method of Testing: Same as for specimens Nos. 4 and 5. 

Behavior: Similar to specimens Nos. 4 and 5, except that 
failure occurred at a pressure of 1,400 Ib. per sq. in. 
Specimen No. 7 

Description: This specimen was especially designed to 
insure failure taking place at the head joint. It consisted of 
three shells, one 10 in., one 12 in. and one 14 in. in diameter, 
placed concentrically, the annular spaces between being filled 
with portland cement mortar grouting. The heads were 
electrically welded. The length of the container was 2 ft. 
3 in. Water was admitted through a small hole at the center 
of one end and another hole, % in. in diameter, was provided 
near the edge of the head as an air escape. 

Method of Testing: The specimen was subjected to a 
steadily increasing pressure, applied by hand, until rupture 
resulted. 


form 


At this pressure cracks had developed in the head 
through one of which leakage occurred. 
Specimen No. 9 

Description: Container of special construction, 16 
2 ft. with one head electrically welded and one head i 
trically welded and stay-riveted. 

Method of Testing: The specimen was subjected 
steadily increasing pressure, applied by hand until : 
resulted. 

Behavior: Some leakage occurred at the riveted hea 
a pressure of 1,750 lb. per sq. in. Rupture occurred at 2,50! 
per sq. in. Failure was due to circumferential tension 
ture occurred along the lap-weld of the pipe which 
the shell. 


AE 


Stresses on Head Joints 

9. During the tests on specimens Nos. 1 and 2, strain: 
urements were made at sections distant 1 in., 2 in., 3 1) 
5 in. from the end. The measurement at the end was |! 
on a diameter by means of a wire-wound dial reading | : 
ten-thousandth of an inch. The other measurements \ if 
made in one case by means of a Berry strain gauge, on 
gauge line, and in the other case by means of wires wh Be 
encircled the container and which were provided at both ns ® 
with lugs, between which measurements could be m t j 
one-thousandth of an inch by means of an ordinary) ; 
meter. Owing to the danger of explosive failure, readin? 
were taken only up to about three-fourths the computed 
ing pressure. 
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Roebling 
Welding Wire 


Conforming to Spec. E1B and G1A of The American Welding 
Society 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
Y%4-in.; Ys-in.; se-in.; %-in.; gk-in.; yy- 
in.; sz-in., having a standard length 
of 14-in., in bundles 50 lbs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as %-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 
99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper coated to 
distinguish them easily from Roebling Electrodes. They are 
supplied in standard sizes: %-in.; #g-in.; %-in.; fy-in.; “%-in.; 
fs-in.; gy-in.; ye-in.; and in standard lengths of 36 in. in 
bundles weighing 50 Ibs. each, well protected by weatherproof 
paper or burlap. Sizes other than the above either straight- 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 




















' CESCO HELMET 


Door hinged at arrow, all helmets are fitted with 


Essentialite Lenses 





Style espe" 


Sold by All the Leading Jobbers of Equipment 
anufactured by 


CHICAGO EYE SHIELD CO. 
2300 WARREN AVE., CHICAGO, ILL. 











et MET WELD GENERATOR 


EARN YOU MONEY 


Write for catalogue and price list 












Distributors Write us 

of about 
Milburn ; 
Welding & Magic Weld 
Cutting, 5 “Acts like magic” 
Equipments Welding 
come for] = -{ 
Ohio—Penna. Gas 


Mich.—New York Supreme 


METALS WELDING CO. 


Welding Supplies of Every Nature 
4400 Perkins Ave., Cleveland, O. 


Long Distance Phone—Randolph 2836 
Buffalo, N. Y. BRANCHES Detroit, Mich. 








ELECTRIC WELDING 


By ERIK OBERG 
A Practical Book on This Important Subject and One 
That Embodies the Results Obtained and the 
Methods Used by the Most Prominent 
Concerns in the United States. 
295 Pages, 6x9 inches, 213 Iilustrations 
PRICE, $3.00 


Electric welding has become so important an art in the 
mechanical industries that a comprehensive treatise on 
this subject covering both the resistance and the arc weld- 
ing processes is needed in the trade. A special study of 
the subject has, therefore, been made by the authors of 
this work, who have been assisted in their work by the 
experts in resistance and arc welding of some of the most 
prominent concerns in the United States engaged in this 
line of work. 

Consultations with the experts of these companies have 
made it possible to obtain thoroughly up-to-date informa- 
tion embodying the latest developments and discoveries in 
the art, and it is believed that, for this reason, the book 
will prove especially useful to those who are already em- 

CONTENTS 

Electric Welding Processes—Electric Resistance Butt- 
Welding Special Butt-Welding Machines and Processes— 
Electric Spot-Welding—Seam-Welding and Riveting— 
Percussion Welding—Electric Soldering—Principles of 
Electric Arc Welding—Applications of Electric Arc 
Welding—Welding Transformer Tanks by Electric Arc. 

“Electric Welding” is splendidly bound in green cloth. 
It is fully illustrated with cuts and engravings and gives 
electric welding processes. 
who desire to obtain authoritative information on the 
in its 295 pages exactly the data and information on eiec- 
ploying electric welding equip:nent or who are contem- 
plating its use, as well as to the students of the subject 
tric welding that the man in the machine building plant 
requires. 
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10. From the measurements thus made, the stress at each 
section was computed, employing as the value of the modulus 
of elasticity, 29,000,000 lb. per sq. in. The stress at each sec- 
tion was then expressed as a percentage of the stress which 
would exist in a similar cylinder having the same internal 
pressure and not subject to end restraints. By plotting for 
each section a diagram of stress against pressure up to the 
maximum pressure at which readings were taken, the probable 
stress at bursting pressure (taken for this purpose as 2,000 lb. 
per sq. in.) was determined by extrapolation. A diagram 
was then plotted in which these stresses (expressed as per- 
centages of the normal stress) were used as ordinates and dis 
tances from the end of the specimen to where these stresses 
occurred were used as abscissae. The resulting diagram is 
shown in Fig. 2. In this figure a portion of the shell is shown 
with the radial forces which act upon it. The inward forces 
(shown acting down) consist of the radial components of the 
circumferential stresses, determined as explained above. The 
outward forces (shown acting up) consist of the uniform in- 
ternal pressure, which of course extends only to the beginning 
of the weld. The portion of the shell shown is in equilibrium 
under these forces and the stresses acting, and by applying 
the appropriate conditions of equilibrium the stresses on each 
of the important sections A-A, B-B, and C-C, were determined. 
They are represented in Fig. 3. In the determination of these 
stresses the bending moment and shear at the section where 
the circumferential stress becomes equal to the stress which 
would exist if there were no end restraint, are assumed to be 
zero. This is not strictly correct, but it is not believed that 
the assumption introduces a considerable error. 

11. The stress on section C-C depends upon the tension 
in the band of welded metal (shown in dotted outline), and 
as the section area of this band is non-uniform and difficult 








oo 


Figs. 5 and 6—Forms of Specimens Subjected 
to Shear and Flexure. 


to determine, it is probable that the stresses as computed for 
this section are more in error than the others. All of the re- 
sults given are to be regarded as approximations. They rep- 
resent the nature of the stresses existing and the order of 
their magnitude, rather than their precise values. A rough 
check upon the correctness of these computed stresses is af- 
forded by the manner in which the standard gas-welded con- 
tainer (specimen No, 2) failed and the pressure which caused 
rupture. This specimen failed on section B-B and the form 
of fracture showed very clearly that the failure was princi- 
pally due to flexure. The corrected pressure at rupture was 
2,090 Ib. per sq. in. Using this as the value of P and com- 
puting the maximum fiber stress from the tension and mo- 
ment indicated by Fig. 3 (B-B),.and the known thickness of 
the plate, a value of 77,000 lb. per sq. in. is obtained, which 
agrees very well with the modulus of rupture of the metal as deter- 
mined by other tests. It will be noted that so far as condi- 
tions at the ends are concerned, section (B-B) is the weak 
point in the standard containers, as would be expected from 
the thinness of the metal there and the large bending mo- 
ment, accompanied by direct tension. Section C-C appears 
to be the next weakest point. Local failure occurred on this 
section in specimen No. 2 and in the case of the reinforced 


specimen No. 7, about half the fracture was on sect 
and half on C-C. Apparently the surface of contact 
the weld and the shell (section A-A) is stronger th 
of the other two sections and in no case did failur: 
on this section. 

12. The values given for maximum shearing str 
maximum tensile stress in Table 1 were computed 
tions A-A. It is to be noted that they do not repr: 
strength of the material in shear and tension, but sin 
approximate shear and tensile stress produced in th: 
joint by a pressure which caused failure at some othe; 

13. In order to compare the stiffness and elasticity, 
welded and riveted types of containers, measurement 
made to determine the protrusion and permanent set j 
in the heads of certain of the specimens by the pressu: 
plied. These measurements, which were made on cont 
No. 1 and No. 3, were taken to the nearest one-thousar 
an inch by means of Ames dials, readings being taken 
the application of each pressure and after its releas 
value given for protrusion and set represent respectiy 
total and the permanent displacement of the center 
head with respect to the end of the cylindrical shel 
data obtained from these measurements were used in | 
the curves of Fig. 4. 

Tests of Specimens Cut from Containers 

14. It is apparent from the stresses represented in 
and 3 that the important stresses on the head joint a: 
and tension, the latter being largely due to flexure. 
peared advisable therefore to cut from the containers 
mens of such form as to make it possible to subject 
of the joint included therein to shear and flexure. Tw: 
of specimen were decided upon. Their form and the | 
the container from which they were cut are represent 
Figs. 5 and 6. 

15. Specimens of type A were tested in tension, th 
being held in wedge grips. The breaking load, eccent: 
rupture and manner of failure were noted. From 
thus obtained, the computed ultimate tensile stress 
weld was determined. The results of these tests are p: 
in Table 2. 





EFFICIENCY OF MACHINE CUTTING 
(Continued from page 23.) 


will note the operator is guiding the power driven trace: 
the lines on template while a cutting torch on each e1 
cutting the plates. 

Photograph No. 23 plainly shows the condition of thes: 
after cutting was completed. Several hundred of thes 
were cut on this machine. 

Photograph No. 24 shows a 900 pound steel forging 
called a fishing tool and is used in the oil fields for fishing 
broken tubes that have been sunk. There are two cuts 
tool, each one having ten lineal feet of cutting, the 
being 2% inches. The combined time for two cuts bei 
minutes. The old method of doing this was to drill a 
each end of cut, then cut the section with a hand torch 
methods we employed, you will note, effect considerab| 
and time. 


Seat eee La PF 


Photograph No. 25 shows this tool after cutting. 
also note the pattern or template on right side of machin q 
The question has been raised as to whether the oxy-a: 
cutting operation causes any chemical change in die plates 
best information available indicates a softening effect 
cut hot, extending about ¢x inch and as Ys inch is allow 
safety it can be safely said that no chemical change res 
the completed die. It should be remembered that hot 
is very fast, a factor. which greatly diminishes the liahi ) 
injury. be 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCU. 
LATION, ETC., REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912, 


Of The Welding Engineer, published monthly at Chicago, IIL, for 
April 1, 1922. 
State of Illinois, ° 
County of Coek 
Ss. 

Before me, a Notary Public in and for the State and county 
iforesaid, personally appeared L. B. Mackenzie, who, having been 
duly sworn according to law, deposes and says that he is the 
Publisher of the Welding Engineer, and that the following is, to 
the best of his knowledge and belief, a true statement of the own- 
ership, management (and if a daily paper, the circulation), etc., of 
the aforesaid publication for the date shown in the above caption, 
réquired by the Act of August 24, 1912, embodied in section 443, 
Postal Laws and Regulations, printed on the reverse of this form, 
to wit: 

1. That the names and addresses of the publisher, editor, man- 
iging editor, and business managers are: 

Name of— Post office address 

Publisher—L. B. Mackenzie, Chicago, Il 

Editor—L. B. Mackenzie, Chicago, Ill. 

Managing Editor—L. B. Mackenzie, Chicago, Ill 

Business Manager—L. B. Mackenzie, Chicago, III 

2. That the owners are: (Give names and addresses of individ- 
val owners, or, if a corporation, give its name and the names and 
addresses of stockholders owning or holding 1 per cent or more of 
the total amount of stock.) 

The Welding Engineer Publishing Co. 

L. B. Mackenzie, 7131 Crandon Ave., Chicago, Ill. 

M. J. Hungerford, 6107 Dorchester Ave., Chicago, Il. 

3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount of 
bonds, mortgages, or other securities are: (If there are none, so 
state.) 

None. 

4. That the two paragraphs next above, giving the names of 
the owners, stockholders, and security holders, if any, contain not 
only the list of stockholders and security holders as they appear 
upon the books of the company but also, in cases where the stock- 
holder or security holder appears upon the books of the company 
is trustee or in any other fiduciary relation, the name of the per- 
son or corporation for whom such trustee is acting, is given; also 
that the said two paragraphs contain statements embracing 
affiant’s full knowledge and belief as to the circumstances and 
conditions under which stockholders and security holders who do 
not appear upon the books of the company as trustees, hold stock 
ind securities in a capacity other than that of a bona fide owner: 
and this affiant has no reason to believe that any other person, 
association, or corporation has any interest direct or indirect in 
the said stock, bonds, or other securities than as so stated by him. 

>. That the average number of copies of each issue of this pub- 
lication sold or distributed, through the mails or otherwise, to paid 
subscribers during the six months preceding the date shown above 
> : (This information is required from daily publications 
onty.) 

L: B. MACKENZIE. 

neal to and subscribed before me this 21st day of March. 1922. 

seal. 

Gladys Norton 
(My commission expires Jan. 25, 1226.) 


Classified Ads 


elp Wanted—7TSe per line, minimum 4 lines. 

ohs Wanted—4 lines free. 

ther Ads—$1.00 per line, minimum 4 lines. 

ounted 8 words to line. Add 6 words for keyed address. 











For Sale—Two 150-ampere, Lincoln Portable Electric Weld- 

outfits. These machines are in as good condition as they 

when they. were new. Apply to Standard Electric 
hinery Co., 7 and 9 East Hill Street, Baltimore, Md 


THE WELDING ENGINEER 








The Valve Is Improved and the Price is Lowered 


The newly revised prices on the Burdett Standard High Pressure Valve 
show a material reduction from former quotations. 


At the same time the valve has been im- The tapered monel metal seat remains the 
proved by using bronze instead of pressed same non-twisting and everlasting; and 
brass for the body. This change gives the “plug to stem™ construction is re- 
you a better valve and a tougher one. tained. No new seats to buy; no “gas- 


You benefit from the longer service built leak’’ complaints from customers; no 
into the outlet connection threads. 


valves complete are thoroughly tested before 
shipping All valves are fully guaranteed as to materials and 


BURDETT MANUFACTURING CO., 309 St. Johns Ct., Chicago, IIL. 











———— 
— 





broken valve stems to replace, and no 
twisted valve tongs. 











‘“‘The Best of Everything for 
the Welder” 
EQUIPMENT and SUPPLIES 


Distributors of 


Canadian Carbide Free-Flo and Swedox Rods 


THE THOMAS B. MORRIS COMPANY 
2101 Western Avenue, Cincinnati, Ohio 


Write for monthly price sheet 











For Sale—Welding shop established and well equipped, at 
El Paso, Texas. Reasonable rent; $1200 will take it, $500 
cash and the balance on time. Address Wm. J. Chesak, 1319 
E. Missouri Street, El Paso, Texas. 





For Sale—Prest-O-Lites covered by service agreements. 
Transfer of ownership will be made on the records of the 
Prest-O-Lite Company, Inc., and service will be given from 
theihr nearest plant. Address 32, care The Welding Engineer. 

46-3-6 





Wanted—Real oxy-acetylene salesmen who can demon- 
strate. Practical operating experience of value, though not 
required. Address Carbic Manufacturing Co., 565 W. Wash- 
ington Strect, Chicago 





For Sale—Best equipped job welding shop in Middle West 
Electric are (metallic and carbon) and. oxy-acetylene. Doing 
00d paying business. Address 34, care The Welding En- 
gineer. 





Electric Arc Welding Machinery Wanted—Motor generator 
sets, welding auto trucks or trailers. Give full details regard- 
ing voltage, frequency, phase, drive, mounting and price. 
Welding Service Co., Foot of Lakewood Ave., Baltimore, Md. 
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WELDERS—AT LAST—A “WODACK” 





distinct saving in price. 
Write for Descriptive Builetin No. 908 


Office and Factory: 27 So. Jefferson St. 





COMBINATION PORTABLE 
ELECTRIC DRILL AND GRINDER. Now you can 


Finish your welds with a “WODACK” 


and then use the same tool for drilling in your general repair work. Two tools in one—a 
Operated from any electric light socket. A. C. and D. C. current. 


Manufactured by WW Oodack Electric Tool Corporation 
CHICAGO, ILL. 
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Patented Nov. 1, 1921 


3 : = 
“WODACK” 4 
—7 Combination Portable ) 
Electric Drill and Gtincer % 





Make big money 


EVER STAY METAL 
EVER STAY FLUX 
EVER STAY SOD LOOM, 


ROBT. B. DYAR, 
140 S. Dearborn St., Chicago 


Eastern Distributor 1501 Jackson Street, 


repairing Scored Cylinders and Cracked Water Jackets by 
instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FLUX. 
be saedasectisune $2.75 Per Pound 


EVER STAY SALES COMPANY 


OMAHA, NEBRASKA 


ATTENTION, WELDERS 


the EVER STAY PROCESS. We GIVE you co: 


This metal sold om a Money Back 
antee. All orders shipped C. 0. | 
orders shipped less than two > 
metal. 

Prices F. 0. B. Omaha, Nebr 
wanted in every city. 


1.00 Per Bottle 
2.75 Per Pound 











CURRENT WELDING LITERATURE 


ELECTRIC WELDING FOR SHIPS—Abstract of a paper read 
before the Institution of Mechanical Engineers, calling attention to 
the various ways in which welding is being applied to ship con- 
struction and indicating further possibilities in this connection for 
steel structures. Advantages of welding application of welding on 
the “Fullagar.’’ Preparation and erection. Weight of the struc- 
ture. Finish plating and water testing. If an attempt is made to 
cheapen welding at the cost of efficiency the future of the industry 
is imperilled and its development will be retarded for many years. 
—Acetylene and Welding Journal, London, April, 1922. 


PAGE-ARMCO WELDING RODS AND ELECTRODES—Hand 
book published by Page Steel and Wire Company, Bridgeport, 
Conn. Describes the manufacture of Armco Ingot Iron and the 


drawing of wire in the wire mills. Lists principal industries using 
fusion welding processes. Gives American Welding Society speci- 
fications for welding rods and electrodes and several useful tables 
of general welding information. 


OXY-ACETYLENE WELDING, by F. 8S. Tinder—A_ general 
treatment of the properties of acetylene, carbide and oxygen, and 
the development of the oxy-acetylene welding process. The im- 
portance of training welders and furnishing proper supervision. 
Suggestions for the beginner. Necessity for annealing. Welding 
procedure on Virginian Railway.—Official Proceedings of the Car 
Foremen’s Association of Chicago, March. 


NECESSITY AND EFFECT OF ANNEALING WELDS, by 
Robert G. Mason—How the proper heat treatment refines the 
structure of welded metal and relieves internal strains. Why 
preheating should be carefully done. Some simple tests of the 


value of annealing. Line drawings illustrate changes in the struc- 
ture and the effect of these changes on the strength of the piece. 
This discussion takes a simple, practical point of view and does 
not go deeply into the technical side.—Railway Purchases and 
Stores, May. 


INSTALLING AND MAINTAINING CHARCOAL IRON LOCO- 
MOTIVE BOILER TUBES, by G. H. Woodroffe and C. E. Lester-—- 
Second installment of a series of suggested standard boiler tube 
practice. Deals with the use of welding in tube work, particular 
emphasis being placed on recommended maintenance practice in 
engine houses.—Railway Mechanical Engineer, May. 

PRINCIPLES OF OXY-ACETYLENE FUSION WELDING, by 
A. 8. Kinsey—An introductory article discussing the manufacture 
and the chemistry of acetylene, the properties of acetylene, how 
it is kept safe in solution and how measured.—Railway Mechanical 
Engineer, May. a 


WELDING OF CUTTING BLADES—Making a T-ws« 
blades is a difficult operation because the thickness of t} 
constantly decreasing and the torch which is large enoug 
base is too large for the edge. Good results can be ob 
using the “single-V” design, selecting a tip of the prop: 
welding the smallest thickness, and using an auxiliary 
heat the thick section from tHe side opposite the weld 
heavier portions are being welded.—Revue de la Soudure A 
March. 


SUCCESS OF ELECTRIC WELDING, by E. Wanamal 
ful preparation of work preceds welding. Finished wel 
spected to determine the quality of the workmanship 
equipment is purchased under specifications. Coated 
are used for all welding. These are reasons given for go 


secured on the Rock Island Lines.—Electrical Review 
dustrial Engineer, April. 
WELDING IN A CONSTRUCTION CAMP. by J. C 


few examples of the value of a welding outfit to a larg 
electric development project in an isolated location. 
Journal, May. 


_ WELDING AT MINE AND MILL—The need for perman 
ing shops for reconstruction work in metal mining indust: 
outs for 'arge and small oxy-acetylene welding shops. 
Journal, May. 


THE NEW TINSMITH’S HELPER AND PATTERN BOO 





H. V. Williams 


A textbook and working guide for the ap) 


Gives a practical explanation of mensuration problems w! 


cur in the tinsmith’s work and tells how to lay out ar 
variety of common jobs. 
the data a sheet metal worker desires. Information is 
cluded on tin roofing, corrugated iron work, laying meta! 
ete. 458 pages, 248 figures and 165 tables. 


lished by U. P. C. Book Co., New York City. 





NEW STRAND CATALOG 
N. A. Strand & Co., Chicago recently issued a new 
oi the Strand line of electric driver flexible shaft equ 
for grinding, drilling, reaming, polishing, tapping 


variety of models are listed, covering a considerable r: 


weights and capacities. 





Metal & Thermit Corporation, New York, announ 


A chapter of tables gives practi: 


Bound in clot! 


et 


iT 


removal of its Pittsburgh Branch Office from 1427 VW: 


Avenue to 801-807 Hillsboro St., Corliss Station, Pitt 


Pa. 





QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


L. W. 110 V. WELDER Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 








U. 8S. GAUGE 


AN ESSENTIAL OF THE 





U. S. GAUGE CoO. 


44 Beaver St., New York 


OXY-ACETYLENE INDUSTRY 


CHICAGO DETROIT 
PHILADELPHIA NEW ORLEANS SAN FRANCISCO 
BIRMINGHAM MONTREAL 


S 


BOSTON a 
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“RACO” ona Welcline Wires 
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The chemical analyses of the Seven different “‘Raco” 
Wires are published in an interesting booklet, the 
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ZA “Rac” WILD STEEL WELDING WIRES | only one of its kind, which will be sent on request to 
= SO any user of welding wires—no charge. 
° 













‘“Raco’’ Wires are sold under strict specification and 





From  REID-AVERY COMPANY are subject to rejection for any cause. 


Qist and Washington Ave.. 

























PHILADELPHIA, PA | Rail facilities directly into the plant and a 500,000 
Blue Label pound stock, in 3-32 in., 1% in., 5-32 in., 3-16 in. and 
Colored labels in this style 4 in. diameter make it generally possible to ship 
identify each different Kind orders of any size, the day they are received. 
of RACO WIRE 
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No. 2 Superior Welding and Carbon 
Burning Outfit, equipped with double 
GGUS POSUIBIOTE cock cess ccecass. $69.20 


No. 1 Superior Welding and Carbon 
Burning Outfit, equipped with single 
Sauge regulators ......0+.ccecees $49.10 










Samples for testing and new current prices furnished promptly. 


Reid-Avery Company 
Z2ist St. and Washington Ave. 
PHILADELPHIA, PA. 
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Superior Oxy-Acetylene Machine Company 


Manufacturers of 
Welding and Cutting Apparatus, Torches, Regulators, Gauges. Lead Burning and Carbon Burning Out- 
fits, Acetylene Generators. Welding Supplies of Every Description. 
No. 2 Superior Welding and Carbon burning outfit consists of: 


1 Superior Type “‘B’’ Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hose, 12% ft.....-....++.+ $ 1.50 
the Underwriters. This Torch is heavily nickel- 1 Length of 5-ply Acetylene Hose, 12% ft.......-.+. 1.50 
plated, with metal handle, equipped with 7 two- G BR SS vin ccc ccccccccccscesdubstunesenensases -20 
piece copper Welding Tips. No. 1 tip can be used 1 Pair Welding Goggles..........cccccccceseeececers 50 
for Radiator Work This Torch is a Non-Flash 1 Instruction Book .........ccesseccceseecsetesesoss 1.00 
Torch and will not flash out under any ordinary 1 AGOIROR cc ccccccccscccccsecsvvesesecesseseess cess 1.50 
COG covccccccccccvecedpesesebvecehaseued $16.00 8 Cast Iron Rods 1 Pound Cast Iron Flux 

1 Carbon Removing Torch.......... 5 ee re 1.58 3 Brass Rods 1 Pound Brass Flux 3.00 

gO eR ee) ee -50 8 Aluminum Rods 1 Pound Aluminum Flux{|“-™ 

1 No. 30 Safety Front Oxygen Regulator with one 10 Steel Rods 
3.000-Ib, Gauge, registering cu. ft. and one 300-Ib. Price of Outfit Ne. 2.......0.ccerescccvecevcceeers $69.20 
GD -ccascnccrcccccscecsocsedensmperetecs iim 24.00 Cutting Tip can be furnished for above Outfit to cut 

1 No. 35 Acetylene Regulator, equipped with one 300- steel up to 2 in. in thickmess.........-.se-e-ees 5.00 
Ib. Gauge and one 50-lb. Gauge.........+s.-0. 18.00 Packed in carrying case, OXtTM.......eeceeeecceseees 3.00 


Repair all makes of equipment. 


WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


Superior Oxy-Acetylene Machine Co. 
Hamilton, Ohio, U. S. A. 








This Mark on Weld- 
ing or Cutting 
equipment insures 
efficiency, long life 
| and satisfaction. 

















United States 
Welding Co. 


Minneapolis, 
= Minnesota 





SEND FOR CATALOG 
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Columbia 


Round Welding Carbons 
Welding Carbon Plates 
Welding Carbon Paste 
Welding Carbon Flour 


Our welding carbon products 
are designed especially 
for weitding operations 


NATIONAL CARBON CO., Inc. 
Cleveland, Ohio San Francisco, Calif. 








THE BUCKEYE WELDING & SUPPLY CO. 


Crescent Welding Rod 
Weldingp—R EGO -cutting 
Equipment 
Welding Supplies Solder-Babbitt 
1544-52 W. 6th St. CLEVELAND, 0. 


Price List on Request 











Cast 
NORTHEX Iron 


RODS 


What happens when a welder lays down a round 
welding rod? It probably rolls away from him. Result 


WELDING 











—lost time, lower efficiency. 


Our Hexagonal Rods Stay “Put’’ 
Highest Quality—Lowest Price 


NORTH BUFFALO HARDWARE FOUNDRY 


745 Hertel Avenue Buffalo, N. Y. 




















WELDING ROD HOLDERS | 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C.SORENSEN Guiexedsri.iinors 





CAST IRON ROD: | 


MADE FROM PIG IRO! 
(NO SCRAP USED) 
3.00 %— in Silicon ae se weld) 


-60%—in Phosphorus (Result: Fluidity ) 
-02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires a 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co 
133-153 So. 20th St., Irvington, N. J. 








LET’S GO as this “‘Welding Foreman” who severed his cor 
tions with a World Wide Concern to go into business 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as this we 
Knowing success depended upon the reliability of materia 
technique, experience demanded he specify “MOREY” 
Acetylene Welding FLUXES. 


AND GO by making your services demand recognition as . 
“Welding Foreman,”’ whose purchases for the past five yea 
were: 
1916, $270.09 1917, $403.30 1918, $558.88 1919, $48 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on all orders, where : 
liability dependability and quality are the most valuable assets 
to prosperity, as proven by a “Welding Foreman’ with a 
reputation. 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 


Established 1912 Incorporated | 
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Grind and Finish your welds with Strand 
Flexible Shaft Grinders. 
Made in several sizes. 
N. A. STRAND & CO. 
The Electrical Bldg., 625 W. Jackson Blvd. 


Chicago 
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OXY GEN HYDROGEN 


SEAMLESS STEEL. CYLINDERS 
I. C. C. SPECIFICATIONS 


WM. WHARTON JR. & CO., INC. 


NEW YORK CITY 


30 Church Street 
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Ox Y ACET LEN 


CUALITY) A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusive a features. Write for catalog. 


imperiat Brass Mfg. Co., 517 S. Racine Ave., Chicago 














Machine that can be taken to the work, We will do immova! 
jobs anyw here in the world. Do you know any? Write for 
plan to one you by actual ene 








ECTRIC — CUTTING & WELDING CO. 
152-158 Seite Ave. Phones. Waverly 7802-7803 Newark, \./ 
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Ever Run Out of Gas? 


wt does it cost you every time your welding, or cuttin}, workis held up? 


Chances are it often runs into hundreds of dollars. 


And this is all needless waste. The Carbic System insures your as supply at 
all times and for less than the cost of two gas tanks. 


The Carbic Generator will give you cheaper acetylene - and a few drums of 
Carbic on hand guarantees a large supply of pure gas at all times. 

Carbic torches may be used with either high or low pressure equipment. 

No matter what system of oxy-acetylene welding and cutting you are now 
using, you should have a Carbic outfit - just as a matter of insurance. Later 
on you will use it continually. 

Carbic is mighty cheap insurance. Ask us to prove it. 


The Carbic line is complete, including Zenerators, torches, 
regulators, and all other necessary apparatus and supplies. 


Carbic Manufacturing, Company 


Duluth, Minnesota 


——_———— Sales Offices: 
NEW YORK, 141 Centre Street CHICAGO, 111 W. Washington Street 
BOSTON, 27 School Street ‘ PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 





Carbic Cakes save money, time and patience, and yield a purer gas 
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“‘The Welding Encyclopedia tells all about it,’’ writes 
an English welder, who had searched two continents 
for information on his biggest welding problem. 


e NCYCLOPEDIA 


921 





The Last Word 


The Welding Encyclopedia 


is the one book which will keep the welder fully posted. 


It describes in detail the theory and practice of every 
welding process. 


It tells how to weld every weldable metal by each of 
the welding processes. 


It gives detailed instructions for handling the impor- 


tant welding jobs, such as boiler welding, sheet metal 


welding, etc. 
It tells how to prepare parts for welding. 
It tells how to install and care for welding equipment. 


It explains the meaning of all words and terms found 
in welding literature. 


It tells where to buy all standard makes of welding 
apparatus and supplies. 


in Welding—Yours for $5.00 


The Welding Encyclopedia is America’s most complete and authorita- 


tive reference and instruct 
of expert knowledge on all 


ion book on welding. It gives you a vast fund 
forms of welding, conveniently arranged, fully 


illustrated by drawing and photographs and written in language you can 
understand. It has the approval of the leading manufacturers in the 


trade. 
dered your copy? 


It is a book you should have in your shop library. Have you or- 


CONTENTS 

1. Illustrated encyclopedia covering all words, 7. Boiler Welding.—An important subject for 
terms, and trade names used in welding. the welder to study. 

2. Oxy-Acetylene Welding—Aluminum, Steel, 8. Heat Treatment of Steels. 
Cast Iron, Copper, Brass, Bronze. (Full instruc- 9. Rules and Regulations.—What can be welded 326 Pages 
tions for welding each of these metals.) and what cannot be welded. Rules also govern the 6 

3. Electric Arc Welding.—Two illustrated chap- installation and operation of equipment. 375 Illustrations 
ters on this process. 10. Charts and Tables.—A fund of welding infor- 9 

4. Electric Resistance Welding.—Includes Butt mation at a glance. Includes color chart showing Bound In Cloth 
) ear Line Welding, Percussion Welding and colors at various températures. e 
Spot Welding. 11. Condensed Catalogs.—Up to date information Price $5.00 


5. Thermit Welding.—The most complete trea- about the leading makes of welding apparatus and 


tise on this process ever published, 


supplies. The Buyers’ Index is a convenient and 


6. Use and Misuse of Oxy-Acetylene Equipment. reliable guide to the man who purchases or recom- 
—Tells how to get the best results from apparatus mends welding apparatus. 


and how to avoid costly accidents. 


The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 


Please send me a copy of The Welding Encyclopedia, for which find 
enclosed five dollars. | understand that | may keep it for five days for exam- 


ination and if it is not satisfactory | may 
purchase price. 


RE RE a 


Send the Coupon 
Today 


Order with this cou- 
pon enclosing check 
or money order for 
five dollars. If, after 
keeping the book 
five days for exami- 
nation, you are not 
satisfied with it, you 
may return it at our 
expense and the pur- 
chase price will be 
promptly refunded. 


return it and you will refund the 
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